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[Abstract] Objective To evaluate the correlation of Fast-track extubation ultrasound score (FTEUS) and
clinical multi-organ information indicators in post-cardiac surgery patients. Methods prospectively recruit post-
cardiac surgery patients who were about to extubating from Febuary 2019 to September 2019. A fast-track
extubation ultrasound score protocol (FTE-USP) was developed on the basis of the conventional fast-track
extubation standard precisely and individualized. Cardiac, pulmonary and inferior vena cava ultrasound examinations
were performed by specially trained observers, video data were saved, FTE-USP was used for scoring, Kendall
consistency coefficient was used to meature the interobserver consistency. The correlation between the FTEUS and
the patients’ clinical indicators was evaluated. Results A total of 207 patients were recruited in the study,
including 89 males and 118 females, aged (54. 632 11. 80) years. The FTEUS was performed at bedside with a
mean time of (8. 23+ 2, 08) min, Kendall consistency coefficient is 0. 941. With the increase of the total score of
FTEUS, the incidence of clinical adverse events increased (especially the arrhythmia), and there were significant

changes in liver, kidney, heart, lung and other organ function indicators, among which serum creatinine level,
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serum cystatin C level, serum NT-pro-brain natriuretic peptide, length of stay in intensive care unit. non-invasive

mechanical ventilation time after extubation, and incidence of arrhythmia were positively correlated with FTEUS
(P<C0.05). With FTEUS increased to 5 points, the incidence of arrhythmia (14/24, 58. 3%), cardiopulmonary
resuscitation (2/24, 8.3%) and weaning failure (2/24, 8.3%) increased. Conclusion FTE-USP integrates multi-

organ informations, can be performed quickly at the bedside and alerts adverse events. It has the potential to be

applied to assist clinical decision-making in post-cardiac surgery patients before extubation.
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Fig 1 Ultrasonic examination position

Blue is the cardiac function check site, green is the lung check
site, and yellow is the inferior vena cava check site. Cardiac function
check site: Apical four chamber view or subxiphoid four chamber
view; Inferior vena cava check site: Subxiphoid inferior vena cava
view. Lung check site: LL1 (lung left site 1): Intersection point of
the left clavicle midline and the second intercostal space; LL2 (lung
left site 2): Intersection point of the left posterior axillary line and
the sixth intercostal space; LR1 (lung right site 1): Intersection
point of the right clavicle midline and the second intercostal space;
LR2 (lung right site 2): Intersection point of the posterior axillary

line and the sixth intercostal space
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Fast-Track Extubation
Ultrasound Score

“%_apical four chamber view

2
3

m
subxiphoid inferior vena cava view

B 2 FTEUS #&fr#E
Fig 2 Imaging standard of fast-track extubation ultrasound score
A: Cardiac function assessment. The apical four-chamber view and the subxiphoid four-chamber view were used. B: Evaluation of
pulmonary ventilation function. Pulmonary slide sign accompanied by line A or single line B <{2, normal ventilation area (0 point) ; Multiple or
fused B-line, moderate reduced lung ventilation area (1 point); Pulmonary consolidation/atelectasis, pleural effusion, severe pulmonary
ventilation decreased area (2 points). C: The shape of the inferior vena cava (IVC) cross section view (arrows) , representing volume status .

Water drop shape, low volume of IVC (0 point) ; Oval, moderate volume of IVC (1 point) ; Round, IVC volume on the high side (2 points)
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Table 1 correlation of FTEUS and clinical indexes of patients

Clinical FTEUS -
index 1 (n=69) 2 (n=54) 3 (n=21) 4 (n=37) 5 (n=24) 6 (n=2)
ICU discharge/d& 2.50 (1.00,17.00)  3.00 (1.00,18.00) 3.50 (1.50,10.50) 3.50 (1.00,16.00) 4.50 (1.50,13.00) 5.00(2.50,7.50) 0.290 (P=0.000)
Hospital discharge/d 9.00 (6.00,14.00) 8.50 (7.00,30.00) 8.00 (8.00,13.00) 8.00 (8.00,21.00) 8.00 (8.00,30.00) 22 (10.00,34.00) 0.070 (P=0.314)
Arrhythmia/case (%) 14 (20.3) 21 (38.9) 8 (38.1) 15 (40.5) 14 (58.3) 1 (50.0) 0.886 (P=0.019)
Cardio-pulmonary 1(1.5) 0 (0 0 (0) 2.0 2 (8.3) 0 (0) 0.152 (P=0.774)
resuscitation/case (%)
Acute kidney injury/ 7 (10. 1) 7 (13.0) 0 (0) 4 (10. 8) 2 (8.3) 0 (0) —0.522 (P=0.288)
case (/0)
Serum creatinine/ 81.00 (49.00, 90. 00 (59.00, 85.00 (63.00, 85.00 (51.00, 99.00 (63.00, 95.50 (83.00, .02)
Cpmol/L) & 277.00) 1 576.00) 154.00) 218.00) 287.00) 108.00)
Serum cystatin C (mgr'L)ﬁ 0.99 (0.75,3.11) 1.24 (0.65,6.96) 1.04 (0.79,3.03) 1.21 (0.78, 32 (0.83,3.53) 1.16 (1.04,1.28) 0.324 (P=0.000)
Alanine aminotransferase/ 33.00 (10.00, 00 (20.00, 68.00 (17.00, 42.00 (9.00, 29.00 (11.00, 151.50 (151. 00, 0.106 (P=0.262)
Cpmol/L) 2 1 496.00) 357.00) 100. 00) 217.00) 5128.00) 152.00)
Aspartic aminotransferase/ 58.00 (19.00, 9.00 (8.00, 68.00 (53.00, 65.00 (24.00, 63.00 (24.00, 85.5 (71.00, 0
(pmol/L) 2 2 464.00) 5.00) 98.00) 126. 00) 1 1431.00) 100. 00)
Total bilirubin /(ymol B HYAN 5.40 (8.50, 30.10 (13.10, 28.10 (12. 30, 25.30 (8.00, 28.95 (16. 20, 0.150 (P=0.051)

. 00) 83.90) 93.70) 170.20) 41.70)
577.50 (98.00, 1456.00 (121.00, 2 .00 (222.00, 3 500.50 (530.00, 4022

50 (1 054.00, 0.2

NT-pro-brain natriuretic 5 (P=0.01)

peptide/ (ng/L) 2 4729.00) 9 029.00) 2 3201.00) 35 000. 00) 6 991.00)

Non-invasive ventilation 6.50 (0.00, 24.50 (0. 00, 40.50 (0. 00, 42.80 (0. 00, 58.25 (33.00, 0.714 (P=0.000)
time/h2 118.90) 118.00) 94.00) 120. 00) 83.50)

Gastrointestinal hemorrhage/ 1 (1.5) 1 (1.9) 0 (0 0 (0 1(4.2) 0 (0) 0.213 (P=0. 686)
case (%)

Weaning failure/case (%) 0 (0) 2 (3.7) 0 (D) 12.7) 2(8.3) 0 (0) 0.152 (P=0.774)

Tracheotomy/ case (%) 0 (0) 0 (0) 0 (0 0 (0) 0 (0) 0 (0)

Mortality in 28 d/case (%) 0 (0) 0 () 0 () 0 (0) 0 (0) 0 (0)

/\ Median (Min, Max)
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Fig 3 FTEUS distribution and its relationship with clinical indexes

Cys-C: Serum cystatin C; CREA: Creatinine; AST: Aspartic aminotransferase; ALT: Alanine aminotrans ferase; TBIL: Total bilirubin;

NT-pro BNP: NT-pro-brain natriuretic peptide
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Fig 4 Correlation of FTEUS and incidence of adverse events
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