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Background: With the expansion of E-health, Electronic Medical Record (EMR) systems have become essential tools for
improving quality of care and integrating clinical data. However, despite advancements in medical settings, dental implantology
still lacks specialized and structured EMR systems. This study aimed to design, develop, and conduct an initial evaluation of a
dedicated EMR system for comprehensive management of surgical and prosthetic phases of dental implant treatment.

Methods and Materials: This study was conducted as a development and applied research at the Department of Oral and
Maxillofacial Surgery of Mashhad Dental School. During the needs assessment phase, required data elements were identified
through review of paper-based records and expert consultation, and subsequently organized into structured data fields. The system
was designed using a Model-View—Controller (MVC) architecture and an event-driven approach, and implemented using Java,
Spring Boot, JavaFX, and SQLite database. System performance was evaluated based on resource utilization, operational stability,
and data consistency.

Results: The system enabled structured data entry, integration of radiographic images, advanced patient search, and research-
oriented data extraction. Performance evaluation showed a response time of less than 2 seconds and error-free operation during
repeated execution scenarios. Memory consumption was approximately 320 MB, and CPU usage remained below 2%, indicating
efficient system performance. Repeated executions produced consistent and structured outputs.

Conclusion: The developed EMR system provides a structured platform for documentation, management, and retrieval of implant-
related clinical data. Its acceptable performance and stability suggest its potential applicability in controlled clinical environments.
Further large-scale and multi-center evaluations are recommended to enhance generalizability and system optimization.
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