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[Abstract] Laparoscopic techniques have been widely adopted in the field of surgery due to their significant minimally invasive advantages;

however, the synergistic effects of intraoperative carbon dioxide pneumoperitoneum, the head-down foot-up positioning, and
mechanical ventilation can profoundly disrupt the body's respiratory physiology, making postoperative pulmonary
complications (PPCs) a critical barrier to rapid patient recovery. PPCs encompass various types, including atelectasis,
respiratory tract infections, pleural effusion, and respiratory insufficiency. The occurrence and progression of PPCs stem from
the interplay of multiple mechanisms, such as the elevation of the diaphragm and compression of lung volume induced by
pneumoperitoneum, hypercapnia and acidosis resulting from the absorption of carbon dioxide through the peritoneum into the
bloodstream, ventilation/perfusion mismatch exacerbated by the positional gravitational gradient, biological lung injury
triggered by mechanical stretch, and systemic inflammatory cascades. In recent years, lung-protective ventilation strategies—
centered on low tidal volumes, individualized positive end-expiratory pressure (PEEP), and cyclic lung recruitment—have
accumulated substantial evidence-based support for reducing the risk of postoperative pulmonary complications following
laparoscopic surgery. This article provides a systematic review of the latest research advances regarding the pathophysiological
basis, epidemiological characteristics, risk factor stratification, clinical spectrum, and prevention and management strategies for
postoperative pulmonary complications following laparoscopic surgery, aiming to offer theoretical references for clinical

decision-making in perioperative respiratory management.
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