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Abstract

Although laparoscopic cholecystectomy is a minimally invasive surgical procedure, approximately
30% to 50% of patients experience moderate to severe pain within 24 hours postoperatively due
to incisions, inflammation at the gallbladder bed, and diaphragmatic irritation. Traditional analge-
sic methods are less effective and associated with many adverse reactions. Patient-controlled intra-
venous analgesia (PCIA) has significant advantages, and hydromorphone, as a potent u-opioid re-
ceptor agonist, features rapid onset, strong analgesic effect, and inactive metabolites, thus showing
prominent application value in PCIA. This article conducts an evidence-based evaluation of hydro-
morphone-based PCIA: it exerts analgesic effects by activating central u-opioid receptors, and its
pharmacokinetics require balancing analgesia and adverse reactions when setting the background
dose. Clinical studies have shown that its analgesic effect is dose-dependent, with adverse reactions
increasing as the dose rises; additionally, it performs well in terms of patient satisfaction and func-
tional recovery. Compared with traditional opioid drugs, each has its own advantages and disad-
vantages, and combining it with regional block techniques or multimodal analgesia can optimize
the effect. For special populations such as the elderly, patients with abnormal liver or kidney func-
tion, and those with opioid tolerance, individualized dose adjustment is necessary. Current studies
have limitations including controversies over the optimal background dose, high research hetero-
geneity, and lack of long-term prognosis data. Future research should focus on precise dose setting,
Al-assisted analgesic regimens, and multi-center large-sample studies. In conclusion, hydromor-
phone-based PCIA is an important component of multimodal analgesia after laparoscopic cholecys-
tectomy. Background infusion may be considered within 24 hours postoperatively, followed by in-
dividualized adjustment. For clinical application, standardized administration, close monitoring,
and attention to special populations are required.
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