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a b s t r a c t 

Background: Abdominal organs are important organs that sense and respond to ischemia and hypoxia, but there 

are few evaluation methods. We use ultrasonography to evaluate abdominal organ function and blood flow in 

patients with mechanical ventilation (MV) after cardiopulmonary bypass and to obtain a semiquantitative score 

for abdominal organ function and blood flow. 

Methods: Patients with cardiopulmonary bypass in the Critical Care Department of Peking Union Medical College 

Hospital in China from March to July 2021 were enrolled in this prospective observational study. The correlation 

of the abdominal-visceral-blood-flow-and-function score (AVBFS) with the duration of MV, number of days spent 

in the intensive care unit (ICU), acute physiology and chronic health evaluation II (APACHE-II), sequential organ 

failure assessment (SOFA), lactate, epinephrine, and norepinephrine use was analyzed, and the results were used 

to assess the predictive value of the receiver operating characteristic curve (ROC) regression analysis score for 

the duration of MV. 

Results: Of the 92 patients who underwent cardiopulmonary bypass, 41 were finally included. The AVBFS were 

significantly correlated with the duration of MV, number of days spent in the ICU, APACHE-II score, SOFA score, 

and norepinephrine use time. The AVBFS in a group of patients using ventilators ≥ 36 h were significantly higher 

than those obtained for a group of patients using ventilators < 36 h ( P < 0.05). The evaluation results for the 

AVBFS at 0-12 h after ICU admission were as follows: area under the ROC curve (AUC) = 0.876 (95% confidence 

interval [CI]: 0.767 to 0.984), cut-off value = 2.5, specificity = 0.842, and sensitivity = 0.773. 

Conclusions: Abdominal visceral organ function and blood perfusion can be used to evaluate gastrointestinal 

function. It is related to early and late extubation after cardiac surgery. 
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Gastrointestinal dysfunction caused by cardiopulmonary by-

ass in heart surgery and acute renal injury are risk factors

ffecting the clinical prognosis of patients. The reported mor-

ality rate of multiple organ failure caused by gastrointesti-
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al (GI) complications is 15%–63%.[ 1 ] Cardiopulmonary by-

ass can affect renal function in up to 30% of patients and

ay lead to the development of renal failure.[ 2 ] Damage to vis-

eral blood perfusion or uneven blood flow distribution result-

ng from cardiopulmonary bypass is the main cause of postoper-

tive complications.[ 3 ] At present, the organ dysfunction scores
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n wide use do not include an assessment of the GI system and or-

an blood flow problems.[ 4–6 ] A test of acute gastrointestinal in-

ury (AGI) relying on symptoms alone increases the likelihood of

onfounding factors. Furthermore, it does not provide a means

f serially assessing changes in the severity of GI tract function,

I blood flow, or the influence of other organs. Thus, it is not

ossible to respond to abdominal organ dysfunction early and

ontinuously.[ 7 ] 

Ultrasonic examination is a nonradiative, safe, inexpensive,

nd noninvasive imaging technique that is easy to use and

as good repeatability.[ 8–10 ] The European Federation of Soci-

ties for Ultrasound in Medicine and Biology (EFSUMB) devel-

ped recommendations and guidelines for GI ultrasonography

n 2014 that provide criteria and diagnostic strategies for GI

ltrasonography.[ 11 ] In some studies, the sensitivity and speci-

city of gastrointestinal ultrasound (GIUS) have been reported

o be similar to those of computed tomography (CT) and su-

erior to those of X-ray plain film.[ 12 ] Some scholars have also

roposed a semiquantitative evaluation of renal blood flow by

olor Doppler flow imaging (CDFI).[ 13 ] As abdominal organs are

mportant organs that sense and respond to ischemia and hy-

oxia, ultrasonic evaluation of abdominal organ function and

lood flow in patients after cardiopulmonary bypass may com-

rehensively and effectively reflect the state of abdominal organ

schemia and hypoxia. Therefore, in this study, a semiquanti-

ative score of abdominal organ blood flow and function was

stablished, and the utility of this new score for predicting the

uration of MV and clinical outcome was evaluated. 

ethods 

articipants and clinical data 

Intensive care unit (ICU) patients who were hospitalized in

eking Union Medical College Hospital from March to July 2021

fter a cardiopulmonary bypass were enrolled in the present

tudy. The protocol was approved by the Ethics Committee of

eking Union Medical College Hospital (ethics code: ZS-1612).

rior to measurement, the patient’s guardian signed an informed

onsent form. The inclusion criteria were as follows: (1) patients

ith cardiopulmonary bypass and (2) clear images were ob-

ained by ultrasound of the gastric antrum, superior mesenteric

rtery, colon, and small intestine. The exclusion criteria were as

ollows: (1) history of abdominal trauma or abdominal surgery

n the 6 weeks preceding hospital admission; (2) inflammatory

ntestinal disease; (3) chronic respiratory disease; (4) chronic re-

al insufficiency; and (5) postoperative pulmonary infection. All

he relevant clinical data and experimental data were collected

t the ICU admission and 12, 24 and 48 h after admission. 

ssessment and measurements 

Ultrasonography was used to count t1 once at 0–12 h after

CU admission and to count t2 at 12–24 h after the operation

CU admission. All ultrasonic measurements were made by two

xperienced ICU doctors (Longxiang Su and Chaofu Yue). There

as a Critical Ultrasound Study Group (CCUSG) formal training

ertification, and qualifications were obtained after there was

o significant difference between previous measurements made
102
y the two doctors. All the measured images were checked and

hen stored for later analysis. 

The ultrasonic examination was performed with a Min-

ray M9 ultrasonic diagnostic instrument (Mindray, Shenzhen,

hina) with a probe frequency of 5–10 MHz (just one machine,

ne abdominal probe). The examiners blindly examined the pa-

ients’ gastric antrum, superior mesenteric artery, kidney, small

ntestine, and colon. 

astric antrum examination 

The patient was placed in the supine and right supine posi-

ions, and the long axis of the probe is set parallel to the pa-

ient’s body. Beginning from the left inferior rib margin and the

ateral side of the rectus abdominis, the probe is slowly moved

o the right inferior costal margin, and the antrum diameter is

easured after finding a clear image. Gastric antrum grading

s as follows: Grade 0: with the patient lying in the supine and

ight supine positions, the gastric antrum is empty (Supplemen-

ary Figure S1A and B); Grade 1: with the patient lying in the

ight supine position, gastric juice is detected, indicating a small

uantity of fluid (Supplementary Figure S1C and D); and Grade

: gastric juice is detected in the gastric antrum when the patient

s lying in the supine and right supine positions, indicating a

arge quantity of fluid (Supplementary Figure S1E and F).[ 14 , 15 ] 

uperior mesenteric artery (SMA) examination 

The patient was assumed supine position; beginning from the

nferior margin of the right rib and the lateral edge of the rec-

us abdominis, the probe was moved below the xiphoid process

o reveal the inferior vena cava, the long axis of the abdomi-

al aorta, and finally the long axis of the SMA. The blood flow

pectrum was measured by pulsed wave (PW) Doppler at 1–

 cm above the opening of the abdominal aorta and the superior

esenteric artery (Supplementary Figure S2).[ 16 ] 

mall intestine and colon examination 

The patient assumes was assumed horizontal position, and

he probe is moved from the right iliac fossa horizontally and

n parallel to the patient’s body. Upon locating the colon, the

robe direction is adjusted to reveal the longitudinal section of

he colon; the widest or thickest part of the colon is located and

easured. Beginning from the right iliac fossa again, the probe

s moved horizontally and parallel to the patient’s body while

xerting a small amount of pressure, and the tail side to the

ead side is scanned again to locate the widest canal and the

hickest wall of the small intestine. After the probe reaches the

mall intestine above the navel, the probe is then fixed, and the

esults are observed for 3 min to evaluate the peristalsis of the

mall intestine (Supplementary Figure S3).[ 9 , 17 ] 

enal blood flow 

With the long axis of the left and right kidneys clearly dis-

layed, the renal blood flow is semiquantitatively evaluated by

DFI: Grade 0: there is no blood flow throughout the entire kid-

ey; Grade 1: a small quantity of blood flow is detected near the

enal hilum; Grade 2: renal hilum and most interlobular blood

ow can be detected; and Grade 3: blood flow in the arcuate

rtery can be detected (Supplementary Figure S4). 
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Table 1 

Abdominal-visceral-blood-flow-and-function score. 

Items Score 

0 1 2 

Stomach ∗ 

Grade 0 1 2 

Small bowel 

Intestinal peristalsis Yes No NA 

Diameter (cm) < 2 ≥ 2 NA 

Thickness (mm) 1–3 3–6 > 6, < 1 

Colon 

Diameter (cm) < 4 ≥ 4 NA 

Thickness (mm) 1–4 < 4–6 > 6, < 1 

SMA 

PSV (cm/s) 80–220 Abnormal NA 

RI 0.80–0.89 Abnormal NA 

Kidney 

Semiquantitative analysis 3 2 1/0 (no blood flow) 

NA: Not available; PSV: Peak systolic velocity; RI: Resistance index; SMA: 

Superior mesenteric artery. 
∗ Gastric grading (supplementary S1). 
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bdominal-visceral-blood-flow-and-function score (AVBFS) 

The results of ultrasound examination, which is currently

sed to evaluate GI function in critical care medicine, were com-

ined with results for GI size, peristalsis, superior mesenteric

rtery blood flow, and renal perfusion to establish a scoring sys-

em for abdominal organ blood flow and function ( Table 1 ). 

tatistical methods 

SAS statistical software (version 9.4; SAS Institute Inc., Cary,

C, USA) was used for data analysis; the normally distributed

easurement data are expressed as the mean ± standard devia-

ion and were compared by the t -test, data for non-normally

istributed variables were expressed as the median or quartile,

nd the Mann–Whitney U test was used to perform a compara-

ive analysis. There was a significant difference between the two

ides ( P < 0.05). A multiple linear regression analysis was car-

ied out on data obtained for groups with different duration of

V to evaluate the odds ratio of the AVBFS. A receiver operating

haracteristic curve (ROC) curve for the AVBFS was plotted, and
Figure 1. Inclusion and e

103
he area under the ROC curve (AUC) was calculated to predict

ll-cause mortality. The Jordan index was used to determine the

est criticality of the abovementioned variables. 

esults 

eneral demographics 

Of the 92 patients who underwent cardiopulmonary bypass,

1 were finally included according to the inclusion and exclu-

ion criteria, and the results are shown in Figure 1 . There were

3 male patients, accounting for 56.1% of the actual enrolled

atients ( Table 2 ). The highest AVBFS score was 12, and the

ighest score of patients with cardiopulmonary bypass was 6. 

orrelation analysis between scores and related indices 

The AVBFS t1 and t2 were significantly correlated with the

uration of MV, number of days spent in the ICU, APACHE-II

core, SOFA score, and norepinephrine use time ( P < 0.05), but

VBFS t1 and t2 were not correlated with the Lactate levels. The

VBFS t1 is correlated with the epinephrine use time, but AVBFS

2 is not correlated, as shown in Table 3 . 

he predictive value of scores for the duration of MV 

The duration of MV was significantly correlated with AVBFS

1 and t2 , APACHE-II (1) (at 24 h after ICU admission), and

OFA (2) (highest scores at 12-24 h after ICU admission), this

ndicated that it was correlated with the critical condition and

rgan damage of the patients. The patients with a duration of

V ≥ 36 h were assigned to late extubation group, and those

ith a duration of MV < 36 h were assigned to early extubation

roup. The AVBFS, number of days spent in the ICU, APACHE-

I (1), APACHE-II (2)(at 48 h after ICU admission), SOFA (2),

pinephrine, and norepinephrine use for the later extubation

roup were significantly higher than early extubation group ( P

 0.05). There was no significant difference in SOFA (1) (highest

cores within 12 h after ICU admission), lactate (1), (2), or (3)

at 0 h, 12 h, and 24 h after ICU admission) between the two

roups ( P > 0.05) ( Table 4 ). 
xclusion of patients. 



C. Yue, L. Su, J. Wang et al. Journal of Intensive Medicine 4 (2024) 101–107

Table 2 

Baseline data of the enrolled patients ( n = 41) ∗ . 

Items Data 

Sex: male 23 (56.1) 

Age (years) 56.1 ± 12.5 

Baseline circulation 

CVP (mmHg) 9.0 ± 2.2 

HR (beats/min) 89 ± 11 

SBP (mmHg) 138 ± 19 

DBP (mmHg) 72 ± 12 

MAP (mmHg) 93 ± 13 

Lactate (mmol/L) 6.01 ± 3.43 

ScvO2 78.2 ± 7.8 

Pcv-aCO2 (mmHg) 3.79 ± 2.45 

WBC ( ×109 /L) 12.8 ± 3.8 

PCT (ng/mL) 0.32 (0.10-1.25) 

T (◦C) 36.11 ± 0.45 

Cardiopulmonary bypass time (min) 131 ± 52 

Aortic occlusion time (min) 90 ± 47 

Major disease 

Valvular disease 14 (34.1) 

Aortic disease 7 (17.1) 

Infectious disease 4 (9.8) 

CABG 13 (31.7) 

Atrial mass 1 (2.4) 

HOCM 1 (2.4) 

PTE 1 (2.4) 

Data are presented as mean ± standard deviation, median(interquartile range) 

or n (%). 

AVBFS: Abdominal-visceral-blood-flow-and-function score; CABG: Coronary 

artery bypass grafting; CVP: Central venous pressure; DBP: Diastolic blood pres- 

sure; HOCM: Hypertrophic obstructive cardiomyopathy; HR: Heart rate; MAP: 

Mean arterial pressure; PCT: Procalcitonin; Pcv-aCO2 : Arteriovenous carbon 

dioxide difference; PTE: Pulmonary thromboendarterectomy; ScvO2 : Systemic 

central venous oxygen saturation; SBP: Systolic blood pressure; T: Temperature; 

WBC: White blood cells. 
∗ These basic data are the first values collected from the patient after ICU 

entrance. 
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Figure 2. ROC curve of the diagnostic efficiency of AVBFS at 0–12 h after ICU 

admission ( t1 ). 

AUC: Area under the ROC curve; AVBFS: Abdominal-visceral-blood-flow-and- 

function score; CI: Confidence interval; ROC: Receiver operating characteristic 

curve. 
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All enrolled patients were divided into two groups: the im-

roved group (AVBFS t2 - t1 < 0) and the unimproved group

AVBFS t2 - t1 ≥ 0). The patients in the improved group had bet-

er outcomes in duration of MV, length of ICU stay, epinephrine

se and norepinephrine use, SOFA (2), and Lactate (1) ( P < 0.05)

 Table 5 ). 

Next, a multiple linear regression analysis was conducted on

he data of patients with different duration of MV. The results
able 3 

orrelation of AVBFS at 0-12 h after ICU admission ( t1 ) and 12-24 h after the operat

Items AVBFS t1 

Correlation coefficient 

Length of ICU stay 0.61 

Duration of mechanical ventilation 0.62 

APACHE-II (1) ∗ 0.53 

APACHE-II (2) ∗ 0.71 

SOFA (1) † 0.42 

SOFA (2) † 0.68 

Lactate (1) ‡ 0.01 

Lactate (2) ‡ 0.22 

Lactate (3) ‡ 0.28 

Epinephrine use § 0.34 

Norepinephrine use § 0.52 

PACHE-II: Acute physiology and chronic health evaluation II; AVBFS: Abdominal-vis

rgan failure assessment. 
∗ APACHE-II (1) and (2) were scored at 24 h and 48 h after ICU admission. 
† SOFA (1) and (2) were the highest scores obtained within 12 h and 12–24 h after
‡ Lactate (1), (2), and (3) were the lactate levels at 0 h, 12 h, and 24 h after ICU ad
§ The epinephrine and norepinephrine use times correspond to the total time of po

104
ere as follows: R2 = 0.444, adjusted R2 = 0.383, and Durbin–

atson = 2.120. The histogram and normal P–P plot of the re-

ression standardized residual indicated that the data followed

 normal distribution. The results showed that AVBFS t1 was a

isk factor affecting recovery ( Table 6 ). 

he predicted value of scores in longer duration of MV 

The ROC curve was determined for the data of patients with

ifferent duration of MV ( ≥ 36 h and < 36 h). The diagnostic

fficiency determined by using the ROC curve was as follows:

UC = 0.876 (95 % confidence interval [CI]: 0.767–0.984), cut-

ff value = 2.5 points, specificity = 0.842, and sensitivity = 0.773

 Figure 2 ). 
ion( t2 ) with related parameters. 

AVBFS t2 

P -value Correlation coefficient P -value 

0.000 0.45 0.003 

0.000 0.50 0.001 

0.000 0.47 0.002 

0.000 0.47 0.002 

0.006 0.33 0.035 

0.000 0.56 0.000 

0.947 0.02 0.868 

0.158 0.18 0.240 

0.069 0.30 0.056 

0.029 0.22 0.161 

0.000 0.42 0.006 

ceral-blood-flow-and-function score; ICU: Intensive care unit; SOFA: Sequential 

 ICU admission respectively. 

mission respectively. 

stoperative use of epinephrine and norepinephrine, respectively. 
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Table 4 

Comparison of the results of two groups with different duration of mechanical ventilation. 

Items Late extubation group ( n = 22) Early extubation group ( n = 19) t P -value 

AVBFS t1 3.72 ± 1.51 1.63 ± 0.76 5.45 0.000 

AVBFS t2 3.45 ± 1.14 1.52 ± 1.02 5.65 0.000 

Length of ICU stay (days) 8.50 ± 7.21 2.89 ± 1.32 3.33 0.002 

APACHE-II (1) 13.95 ± 5.01 9.26 ± 3.64 3.37 0.002 

APACHE-II (2) 11.72 ± 5.20 7.94 ± 3.52 2.67 0.011 

SOFA (1) 10.77 ± 3.00 9.31 ± 2.10 1.76 0.085 

SOFA (2) 8.18 ± 4.33 4.15 ± 2.45 3.57 0.001 

Lactate (1) 5.60 ± 4.15 4.95 ± 2.58 0.59 0.558 

Lactate (2) 3.25 ± 2.92 2.16 ± 1.18 1.50 0.140 

Lactate (3) 2.05 ± 1.06 1.53 ± 1.21 1.45 0.153 

Epinephrine use (h) 27.45 ± 36.38 8.78 ± 10.10 2.16 0.037 

Norepinephrine use (h) 50.18 ± 41.85 6.47 ± 9.18 4.45 0.000 

Data are presented as mean ± standard deviation. 

APACHE-II: Acute physiology and chronic health evaluation II; AVBFS: Abdominal-visceral-blood-flow-and-function score; SOFA: Sequential organ failure assessment; 

t1 : at 0–12 h after ICU admission; t2 : at 12–24 h after ICU admission. 

Table 5 

Comparison of the results of two data points. 

Items Improved group ( n = 24) Unimproved group ( n = 17) t P -value 

Duration of mechanical ventilation (h) 27.04 ± 14.19 118.05 ± 112.51 17.31 0.000 

Length of ICU stay (days) 3.41 ± 1.63 9.41 ± 8.00 10.08 0.003 

APACHE-II (1) 11.04 ± 4.76 12.82 ± 5.23 0.12 0.721 

APACHE-II (2) 7.20 ± 5.04 12.29 ± 6.90 1.67 0.203 

SOFA (1) 10.12 ± 2.17 10.05 ± 3.38 3.07 0.087 

SOFA (2) 4.91 ± 2.93 8.29 ± 4.72 8.07 0.007 

Lactate (1) 4.62 ± 2.54 6.26 ± 4.41 7.86 0.008 

Lactate (2) 2.13 ± 1.21 3.61 ± 3.17 3.67 0.063 

Lactate (3) 1.56 ± 1.09 2.15 ± 1.17 1.10 0.299 

Epinephrine use (h) 11.16 ± 15.30 29.58 ± 39.07 16.12 0.000 

Norepinephrine use (h) 18.16 ± 27.64 46.52 ± 44.86 8.91 0.005 

Data are presented as mean ± standard deviation. 

APACHE-II: Acute physiology and chronic health evaluation II; ICU: Intensive care unit; SOFA: Sequential organ failure assessment; t1 : at 0–12 h after ICU admission; 

t2 : at 12–24 h after ICU admission. 

Table 6 

Analysis of risk factors for delayed extubation. 

Items Unstandardized coefficients Standardized coefficients t P -value Collinearity statistics 

𝛽 Std. error 𝛽 Tolerance VIF 

Constant − 60.23 28.23 NA − 2.13 0.040 NA NA 

AVBFS t1 23.85 9.70 0.45 2.45 0.019 0.45 2.18 

AVBFS t2 8.72 9.94 0.14 0.87 0.386 0.53 1.86 

APACHE-II (1) 3.90 2.61 0.22 1.49 0.145 0.65 1.52 

SOFA (2) − 1.43 3.51 − 0.06 − 0.40 0.685 0.54 1.85 

APACHE-II: Acute physiology and chronic health evaluation II; AVBFS: Abdominal-visceral-blood-flow-and-function score; NA: Not available; SOFA: Sequential organ 

failure assessment; t1 : at 0–12 h after ICU admission; t2 : at 12–24 h after ICU admission; VIF: Variance inflation factor. 

D

 

M  

r  

p  

r  

R  

s  

o  

t  

w  

a  

t  

a

 

p  

m  

o  

g  

w  

a  

p  

t  

a  

n  

e

 

p  

f  
iscussion 

The AVBFS was significantly correlated with the duration of

V and the length of the ICU stay. The AVBFS of patients who

equired a ventilator ≥ 36 h was significantly higher than that of

atients who required a ventilator < 36 h. A multivariate linear

egression analysis and the diagnostic efficiency results from the

OC curve for the data of patients with different duration of MV

howed that the score for blood flow and function of abdominal

rgans at 0–12 h after operation had good predictive value for

he duration of MV. A comparative analysis showed that there

as no difference in the index of oxygen metabolism, lactic acid,

nd SOFA score within 0–12 h after entering the ICU between

he two groups of patients with different duration of MV ( ≥ 36 h

nd < 36 h). 
105
These results show that the AVBFS can serve as an early

redictor of common abdominal organ injury after cardiopul-

onary bypass and is an independent predictor of duration

f MV and clinical outcome. Therefore, an abdominal or-

an injury can be located using the AVBFS to determine

hether gastric retention and intestinal creep are caused by

bnormal blood flow in the superior mesenteric artery or other

aralytic intestinal dysfunction after reperfusion injury or by

he lack of perfusion caused by systemic circulation and not by

 single factor related to the GI tract. Evaluating whether ab-

ormal renal function is caused by renal perfusion can facilitate

arly intervention and improve the clinical outcome. 

A key motivation for performing this study was that many

revious studies have confirmed that acute renal injury is a risk

actor affecting the clinical prognosis of patients with GI dys-
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unction caused by cardiopulmonary bypass in cardiac surgery,

nd complications of intestinal obstruction, GI bleeding, intesti-

al perforation, and mesenteric hemorrhage, in particular, sig-

ificantly increased mortality.[ 18 ] Up to 30% of patients with

ardiopulmonary bypass are affected by acute renal injury.[ 2 ] In

ddition to ischemia ‒reperfusion injury and insufficient organ

erfusion, acute renal injury may also be caused by continuous,

on-pulsating blood flow during cardiopulmonary bypass, acti-

ation of inflammatory cytokines caused by the operation, and

unctional anemia caused by dilution of prefilling fluid. Other

easons for acute renal injury include the decreased oxygen-

arrying capacity of terminal organs.[ 19 ] The GI tract and respi-

atory system are closely linked, and any change in one system

ay have an impact on the other system. It is currently consid-

red that the GI tract produces common mucosal immunity with

he lung through the regulation of mucosal immunity, tolerance,

nd inflammatory disease susceptibility. Many respiratory dis-

ases are closely related to intestinal flora disorders.[ 20 , 21 ] In

ddition, in the case of shock-reperfusion injury, enterogenic

nflammatory products induce the activation of neutrophils and

ndothelial cells through mesenteric lymph nodes, which en-

ance the initiation of many important chemokines and promote

he occurrence and development of lung injury.[ 22 ] 

This study has some limitations. First, as a limited sample

ize was collected from a single center, the results cannot be

xtensively generalized. The inference of causality needs fur-

her exploration. Second, it is uncertain whether the current ul-

rasound study on liver and spleen blood flow can reflect ad-

erse effects on the liver and spleen. Therefore, the abdomi-

al organs for which the AVBFS are determined do not include

he liver and spleen. Third, the gastric antrum method is used

o evaluate the gastric volume, and the CDFI semiquantitative

valuation of the renal blood flow is not quantitative. Fourth,

he proposed score can only be applied to evaluate the GI or-

ans of patients with cardiopulmonary bypass and cannot be

pplied to patients with dysfunction or risk of failure of other

bdominal organs. The aforementioned factors should be con-

idered in a follow-up study to improve the predictive role of the

VBFS. 

onclusions 

AVBFS is a noninvasive, effective, and timely evaluation

ethod. The correlation of the celiac visceral blood flow and

unction score with APACHE-II, SOFA, epinephrine, and nore-

inephrine use. It is related to early and late extubation after

ardiac surgery. This study indicated that the sample size col-

ected is very small and is designed by a single center. We will

rade the value of the score through a multicenter large-sample

tudy in the future. 
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