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[Abstract] Objective To evaluate the effect of immediate post—extubation breathing exercises on
postoperative pulmonary atelectasis in patients undergoing elective upper abdominal open surgery with moderate
to high risk of postoperative pulmonary complications (PPCs). Method In this single—center, prospective,
assessor —blinded randomized controlled trial, 176 patients with moderate to high risk of PPCs undergoing
elective upper abdominal open surgery at the First Affiliated Hospital of Sun Yat-sen University from May
2021 to May 2022 were enrolled and assigned to either a breathing exercise group (n=87) or a control group
(no breathing exercise, n=89) by random number table at a 1:1 ratio. Patients in the control group received

only routine perioperative care and did not undergo any specific breathing exercises. Patients in the breathing
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exercise group received preoperative education on breathing exercises and were instructed and encouraged by
the researchers to perform breathing exercises immediately after extubation and 30 minutes later. The primary
outcome was the lung ultrasound score (LUS) within 3 days after surgery. Secondary outcomes included
changes in oxygenation index (OI) (AOI = postoperative Ol—preoperative Ol), postoperative length of hospital
stay, and readmission rate within 30 days after discharge, etc. Result After accounting for 25 cases of
follow—up losses, 151 patients were included in the final analysis (control group, n=75; breathing exercise
group, n=76). Compared with the control group, the breathing exercise group had a significantly lower LUS at
1 hour post —extubation and 3 consecutive days after surgery (all P<0.05). Although both groups showed a
postoperative decline in Ol, patients in the breathing exercise group had a higher OI at 1 hour post—extubation
(P=0.002) and a smaller AOI reduction (P<0.001). There were no statistically significant differences between
the groups in other secondary outcomes (such as postoperative length of stay and 30-day readmission rate) (all P>
0.05). Conclusion Immediate breathing exercises after extubation is a simple and feasible intervention that

can effectively prevent pulmonary atelectasis and improve postoperative pulmonary ventilation function and

525

oxygenation in moderate to high risk patients undergoing elective upper abdominal open surgery.
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