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[ Abstract] Objective To compare the clinical efficacy of real-time micro-bubble-enhanced ultrasound guidance versus
intracavitary electrocardiogram (IC-ECG) for peripherally inserted central catheter (PICC) tip positioning in children,and to
clarify the technical advantages of micro-bubble-enhanced localization.Methods A prospective randomized controlled study
was conducted among 152 pediatric patients undergoing PICC placement in the Pediatric Surgery Department of a tertiary A
hospital from August 2023 to October 2024.Participants were randomly assigned to the experimental group (micro-bubble-ul-
trasound guidance) or control group IG-ECG guidance) with 76 patients in each group.Primary outcomes included positioning success
rate,tip accuracy,procedure duration,complication rates,and medical costs were compared.Results The experimental group showed
significantly superior positioning success rate,tip accuracy,and procedural efficiency,with markedly reduced incidences of mechanical
phlebitis,catheter-related thrombosis,bloodstream infection and second time shooting rate All differences were statistically significant
(all P<<005)Conclusions  Micro-bubble-enhanced ultrasound guidance improves catheter positioning accuracy through dynamic visual
monitoring ,demonstrating significant advantages in procedural safety and complication reduction. This radiation-free technique is
particularly valuable for pediatric populations requiring avoidance of radiation exposure,highlighting its critical clinical applicability.
[ Key words ] cardiac micro-bubble; ultrasound guidance; child; peripherally inserted central catheter; intracavitary
electrocardiogram;catheter tip positioning
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