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Purpose:
To develop, implement, and evaluate the effectiveness of a structured, low-cost simulation-based training module for improving the competency and confidence of radiology residents in performing ultrasound-guided core needle biopsies in a resource-limited setting.
Methods and Materials:
A pre- and post-intervention study was conducted with 25 radiology residents from multiple training centers in Balochistan. Participants underwent baseline assessment using: 1) a pre-procedure knowledge quiz, 2) a self-confidence survey (5-point Likert scale), and 3) a hands-on practical skills assessment on a low-cost gelatin-phantom model, scored by two blinded faculty observers using a validated Objective Structured Assessment of Technical Skills (OSATS) checklist. The intervention was a half-day simulation module covering probe manipulation, needle visualization, trajectory planning, and safety in a low-stakes environment. Participants were re-assessed immediately post-training and after 4 weeks.
Results:
The simulation-based training resulted in significant improvements across all measured domains:
· Knowledge scores increased from a mean of 58% ± 12% to 92% ± 6% (p < 0.001).
· Self-reported confidence in performing US-CNB independently improved markedly (mean score: 1.8 ± 0.8 pre-training vs. 4.2 ± 0.5 post-training; p < 0.001).
· Technical performance (OSATS scores) demonstrated the most substantial gain, with mean scores improving from 12.5 ± 3.8 (of 25) to 22.4 ± 2.1 post-training (p < 0.001). Skills were retained at the 4-week follow-up (mean score: 21.8 ± 2.4). Inter-observer agreement was excellent (ICC = 0.92).
Conclusion:
A structured, simulation-based training module is a highly effective and feasible method for rapidly improving the knowledge, confidence, and technical skills of radiology residents in ultrasound-guided biopsy procedures. This model is particularly impactful in resource-limited regions like Balochistan, where limited patient case volumes may otherwise hinder competency-based training.
Clinical Relevance/Application:
Simulation training addresses a critical educational gap by providing a safe, reproducible, and standardized method to acquire complex procedural skills before performing them on patients. Implementing such programs can accelerate learning curves, improve patient safety by reducing operator-dependent complications, and enhance the standard of radiology training in underserved areas, ultimately leading to better patient care.
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