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[Abstract] Objective To investigate the risk factors of occurrence of acute respiratory failure in patients
of intensive care unit (ICU) after upper abdominal surgery. Methods The clinical data of post-operative patients
having undergone upper abdominal surgery in the department of hepatobiliary surgery admitted to the ICU in Peking
University People's Hospital from January 1, 2014 to December 31, 2019 were retrospectively analyzed. According to
the occurrence of acute respiratory failure or not, they were divided into a respiratory failure group and a non-respiratory
failure group. The following items and data were analyzed: demographic data [sex, age, body mass index (BMI)], smoking
history, history of surgery, complications (diabetes, hypertension, coronary heart disease, renal insufficiency, ascites),
laboratory tests (preoperative albumin, total bilirubin, white blood cell count, hemoglobin, platelet count, fibrinogen,
prothrombin time, activated partial thromboplastin time), surgical situation (the operation time, whether laparoscopic
surgery or whether multi-site surgery were performed), anesthesia status [American Society of Anesthesiologist (ASA)
gradation, intra-operative hypotension, intra-operative minimum body temperature, intra-operative fluid infusion volume,
intra-operative amount of blood loss, intra-operative urine volume, nerve block present or not|, acute physiology and
chronic health evaluation II (APACHE II ), amount of lactic acid used, fluid infusion volume, whether blood transfusion
being used, etc. differences on the first day of admission were observed to screen out the possible influencing factors;
Logistic regression model was used to analyze the risk factors of occurrence of acute respiratory failure in patients after
upper abdominal surgery. Results A total of 393 patients were transferred to ICU after upper abdominal surgery, and
127 patients (32.3%) developed acute respiratory failure after surgery. The mortality of patients with acute respiratory
failure group was higher than those in non-acute respiratory failure group (4.72% vs. 0.37%, P = 0.002), and the duration
of tracheal intubation in patients with respiratory failure was longer than that in the non-respiratory failure group [hours:
11.0 (4.0, 31.0) vs. 5.5 (3.5, 10.0), P < 0.001], patients with respiratory failure had longer ICU stay than those without
respiratory failure [days: 3 (2, 6) vs. 2 (2, 2), P < 0.001]. Compared with patients without respiratory failure, the patients
with respiratory failure had higher proportions of women, older age, higher BMI, hypertension and renal insufficiency,
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longer operation time, more intra-operative hypotension, less implementation of nerve block and higher lactic acid
level on ICU admission. Logistic regression analysis showed that older age [odds ratio (OR) = 1.028, P = 0.021], higher
BMI (OR = 1.183, P = 0.001), and longer operative time (OR = 1.003, P = 0.003) were the independent risk factors for
the occurrence of acute respiratory failure in ICU patients after upper abdominal surgery, however, nerve block was a
protective factor for the occurrence of acute respiratory failure in such patients (OR = 0.186, P = 0.015) for the above
mentioned patients. Conclusions The patients with acute respiratory failure after upper abdominal surgery in the
ICU have higher mortality, longer endotracheal intubation time, and longer ICU stay. The patients with advanced age,
higher BMI and prolonged surgical time are more likely to develop respiratory failure, however, nerve block analgesia can

reduce the occurrence of respiratory failure in such patients.
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