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Risk Factors and Clinical Outcomes of Unplanned Reintubation after Planned Extubation
in Adult Patients admitted to the Intensive Care Unit after Cardiac Surgery
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Purpose : This study aimed to identify risk factors for unplanned reintubation after planned extubation and to
analyze the clinical outcomes in patients admitted to the intensive care unit after cardiac surgery. Methods : The
study examined patients who underwent intubation and planned extubation admitted to the intensive care unit
after cardiac surgery between January 1, 2017, and December 31, 2021. The reintubation group comprised 58
patients underwent unplanned reintubation within 7 days of planned extubation. The maintenance group comprised
116 patients who did not undergo reintubation and were matched with the reintubation group using the rational
for matching criteria. Data were collected retrospectively from electronic medical records. We used the independent
t—test, Mann—Whitney U test, x *~test, Fisher’s exact test, and logistic regression analysis with SPSS/WIN 27.0.
Results : The multivariate logistic regression analysis demonstrated that albumin (odds ratio [OR]=0.38, 95%
confidence interval [CI]=0.20-0.72), surgery time (OR=1.54, 95% CI=1.20-1.97), PaO, before extubation (OR=
0.85 per 10 mmHg, 95% CI=0.75-0.97), postoperative arrhythmia (OR=2.82, 95% CI=1.22-6.51), reoperation due
to bleeding (OR=4.65, 95% CI=1.27-17.07), and postoperative acute renal failure (OR=2.97, 95% CI=1.09—
8.04) were risk factors for unplanned reintubation. The reintubation group had a higher in—hospital mortality rate
(x*=33.74, p<.001), longer intensive care unit stay (Z=—7.81, p<.001), and longer hospital stay than the maintenance
group (Z=-8.29, p<.001). Conclusion : These results identified risk factors and clinical outcomes of unplanned
reintubation after planned extubation after cardiac surgery. These findings should be considered when developing
and managing an intervention program to prevent and reduce the incidence of unplanned reintubation.
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Table 1. Comparison of General Characteristics and Preoperative Characteristics between Reintubation Group and

Maintenance Group (N=174)
Total Reintubation Maintenance
Characteristics (n=174) (n=58) (n=116) X ort 0
n (%) or M#SD
Age (yr) 65.32+14.46 65.64+14.87 65.16+14.31 0.20 .839
Gender
Male 107 (61.5) 35 (60.3) 72 (62.1) 0.05 .826
Female 67 (38.5) 23 (39.7) 44 (37.9)
Body mass index 23.81+4.36 23.64+4.96 23.89+4.04 0.36 122
Smoking
Yes 44 (25.3) 16 (27.6) 28 (24.1) 0.24 .622
No 130 (74.7) 42 (72.4) 88 (75.9)
HistoryJr
Yes 112 (64.9 47 (81.0) 65 (56.0) 10.54 .001
Diabetes mellitus 40 (23.0) 18 (31.0) 22 (19.0) 3.18 074
COPD 8 (4.6) 2364 6 (5.2 - 7207
Hypertension 65 (37.4) 29 (50.0) 36 (3L.0) 5.94 015
Preoperative arrhythmia 69 (39.7) 28 (48.3) 41 (35.3) 2.70 -100
No 62 (35.0) 11 (19.0) 51 (44.0)
Albumin (g/dL) 3.43+0.67 3.16%0.73 3.57%0.60 3.67 <.001
Preoperative stroke 33 (19.0) 10 (17.2) 23 (19.8) 0.17 .682
Hematocrit (%) 36.11+6.63 33.50+6.43 37.4216.36 3.82 <.001
Creatinine (mg/dL) 1.32£1.33 1.54+1.54 1.21+1.20 -1.52 130
Total bilirubin (mg/dL) 0.85+0.85 1.08+1.20 0.73+0.57 -2.08 041
Ejection fraction (%) 55.66+12.43 55.24+14.24 57.37+11.41 0.99 324
Preoperative mechanical 3.7 1 (1.7 2 (1.7 - I
Support
Surgery type'
Valve 116 (66.7) 41 (70.7) 75 (64.7) 0.63 426
CABG 49 (28.2) 20 (34.5) 29 (25.0) 1.72 190
Heart transplantation 6 (3.4) 1 (1.7 5(4.3) - 665
Maze 52 (29.9) 15 (25.9) 37 (31.9) 0.67 412
Others 45 (25.9) 19 (32.8 26 (22.4) 2.16 142
Emergent operation 6 (3.4 362 3206 - 402"
Reoperation 37 (21.3) 19 (32.8) 18 (15.5) 6.87 .009
Inotropic use in preoperative 14 (8.0) 9 (15.5 54.3) - 016"
period

“Fisher's exact test; TIncluding duplicate case
CABG=Coronary artery bypass grafting; COPD=Chronic obstructive pulmonary disease
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Table 2. Intraoperative Characteristics between Reintubation Group and Maintenance Group (N=174)
Total Reintubation Maintenance
Characteristics (n=58) (n=116) X orZ 0
n (%), M£SD or Median (range)
Operation time (hr) 475+1.80 5.61+£2.32 431+1.28
4.37 2-17) 543 2-17) 4.08 2-9) -4.25 <.001"
CPB
Yes 146 (83.9) 52 (89.7) 94 (81.0) 2.13 145
Time (min) 118.74+77.90 138.17+77.64 109.03+76.51
115.50 (0-455) 125.00 (0-380) 112.50 (0-455) -2.27 024
No 28 (16.1) 6 (10.3) 22 (19.0)
Fluid balance (ml) 1,176.161£2,123.21 1,508.00+2,679.37 1,010.23+1,772.00
865 (—4,200-14,134) 1,175 (-4,200-14,134) 725 (=3,390-9,820) -1.27 203"

"Mann-Whitney U test
CPB=Cardiopulmonary bypass

Table 3. Postoperative Characteristics and Complications between Reintubation Group and Maintenance Group

(N=174)
Reintubation Maintenance
Characteristics etz (n=58) (n=116) X, t o)
n (%), M£SD or Median (range) orz
Ventilator time (hr) 30.54452.95 56.85+68.36 17.39+3.45
11.26 (4-339) 24.14 (5-318) 8.67 (4-339) -6.41 <.001%
Time of applying 34.17+52.22 65.70+77.93 18.41+38.91
endotracheal tube (hr) 11.34 (4-347) 29.33 (5-347) 8.75 (4-345) -6.57 <.001%
Pa0, (mmHg) 130.16+44.17 109.91+31.63 140.28+46.14 451 <.001
FO, 0.40+0.04 0.40+0.55 0.41+0.28 1.56 123
P/F ratio 325.72+115.26 283.87+89.42 346.65+121.23 3.86 <.001
PaCO, (mmHg) 33.73+4.23 34.28+4.07 33.45+4.30 -1.25 215
Number of inotropic in
postoperative period
0 44 (25.3) 7 (12.1) 37 (31.9) 8.05 .005
1 54 (31.0) 13 (22.4) 41 (35.3)
2 44 (25.3) 24 (41.4) 20 (17.2)
>3 32 (18.4) 14 (24.1) 18 (15.1)
Postoperative mechanical support 6 (3.4 5 (8.6) 1 0.9 - 0167
Postoperative change in EF 91 (52.3) 36 (62.1) 55 (47.4) 3.33 078
Postoperative arrhythmia 49 (28.2) 27 (46.6) 22 (19.0) 14.55 <.001
Bleeding
Yes 56 (32.2) 26 (44.8) 30 (25.9) 6.37 012
Amount of drain (ml) 756.22+644.69 971.074917.10 648.79+416.48
570.00 (40-3,890)  610.00(40-3,890)  567.50 (70-2,740)  -1.36 A75
Exploration 17 9.8) 12 (20.7) 5 4.3 11.77 .001
Acute kidney injury 28 (16.1) 14 (24.1) 14 (12.1) 4.17 041
Postoperative stroke 17 (9.8 11 (19.0) 6 5.2 8.35 .004
CRP (mg/dL) 14.03+5.79 14.20+6.54 13.94+5.41 -0.26 799
Fever 36 (20.7) 17 (29.3) 19 (16.4) 3.94 047
Antibiotics 14 (8.0) 9 (15.5) 5 (4.3) - 016"

“Fisher’s exact test; TMann—Whitney U test
CRP=C-reactive protein; EF=Fjection fraction; P/F ratio=PaO,/FiO; ratio
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Table 4. Multivariate Analysis of Risk Factors for Unplanned Reintubation (N=174)

Variables OR 95% Cl yo)
Albumin 0.38 0.20-0.72 .003
Operation time (hr) 1.54 1.20-1.97 .001
PaO;, (per 10mmHg) 0.85 0.75-0.97 .014
Postoperative change in EF 2.13 0.94-4.83 .071
Postoperative arrhythmia 2.82 1.22-6.51 015
Exploration 4.65 1.27-17.07 .020
Acute kidney injury 2.97 1.09-8.04 .033

CI=Confidence interval; EF=Fjection fraction; OR=0Odds ratio

SEE T F 7RO Aol7k tekthx’=11.77,
p=.001).
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9} Lemeshow A% A} Atmo] & Fgst= 0=

UERtHx%=3.36, p=.910).

qes AP, & T PR Dot =& A
FAHAL T EEY =27} 1g/dL T7F A] OR=0.38
(95% CI=0.20-0.72), T3t A HHGA|A PaO7F
10mmHg &7 g OR=0.85 (95% CI=0.75-0.97)
2 A 1ol Aasioith

& A7) A 1A1RE S7F Al OR=1.54 (95% Cl=
1.20-1.97)= A Aol T7lstatt. == & 74

Table 5. Clinical Outcomes between Reintubation Group and Maintenance Group (N=174)
Total Reintubaion Maintenance
Characteristics (n=58) (n=116) X orZ o)
n (%), M£SD or Median (range)

ICU stay (days) 8.61+18.33 22.17+£26.95 1.84%2.50

2.00 (0-124) 13.00 (0-124) 1.00 (0-16) -7.81 <.001*
LOS (days) 36.60£55.10 71.36+£73.13 19.22+31.68

15.50 (5-453) 46.50 (8-453) 11.50 (5-306) -8.29 <.001*
Hospital death 18 (10.3) 17 (29.3) 1 (0.9 33.74 <.001

"Mann-Whitney U test

ICU stay=Intensive care unit stay period; LOS=Length of stay in hospital
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