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ABSTRACT 

Post-market surveillance (PMS) plays a pivotal role in ensuring the continued safety and performance of 

dental devices after regulatory approval and market entry. Traditional PMS mechanisms often suffer from 

delayed reporting, fragmented data sources, and lack of real-time insights. The integration of Clinical Data 

Management Systems (CDMS) into dental device trials offers a transformative approach to enhancing 

PMS capabilities. This manuscript explores the effectiveness of CDMS in consolidating clinical data, 

automating adverse event detection, and improving regulatory reporting efficiency in dental device 

surveillance. Through a comprehensive literature review and methodological framework, this study 

examines how integrated systems support longitudinal monitoring and cross-center data harmonization, 

ultimately driving evidence-based risk assessment and proactive safety interventions. The results highlight 

improved traceability, reduced manual errors, and faster post-market feedback cycles when leveraging 

CDMS-driven PMS strategies. The manuscript concludes with policy and practice recommendations aimed 

at regulators, manufacturers, and clinical researchers in the dental field. 
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INTRODUCTION 

Post-market surveillance (PMS) of medical devices, particularly dental devices, has become an area of intense 

focus among healthcare regulators, manufacturers, and clinical researchers. While pre-market clinical 

investigations ascertain the initial safety and efficacy of devices, it is only through robust PMS that real-world 

data on device performance can be comprehensively assessed. In the dental domain, the increasing complexity of 
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biomaterials, implantable devices, and digital systems (e.g., intraoral scanners, CAD/CAM-based prosthetics) 

demands continuous vigilance post-commercialization.  

Source: https://www.worksure.org/post-marketing-surveillance-ensuring-patient-safety-clinical-trials/ 

Clinical Data Management Systems (CDMS), which originated as structured platforms for managing trial-related 

data, have evolved to play a central role in managing clinical workflows, from protocol design to adverse event 

tracking. CDMS platforms facilitate the standardized collection, integration, and retrieval of multi-modal data 

across clinical sites and phases. When extended into the post-market context, CDMS can bridge gaps between 

pre- and post-market evidence, offering real-time analytics, early risk detection, and improved auditability. 

This manuscript explores the integration of CDMS into PMS activities for dental device trials. The study aims to 

analyze the benefits, implementation strategies, and impact on regulatory processes, while also addressing key 

barriers such as interoperability, stakeholder adoption, and data harmonization. This research seeks to guide 

manufacturers and regulators toward more effective, transparent, and technology-enabled surveillance 

ecosystems in dental device oversight. 
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Source: https://prorelixresearch.com/post-marketing-surveillance-strategies/ 

LITERATURE REVIEW 

To understand the impact of integrated CDMS on PMS in dental device trials, a synthesis of relevant literature 

was undertaken across three thematic areas: (1) traditional PMS mechanisms in dental device regulation, (2) 

advancements in clinical data management platforms, and (3) integration strategies and outcomes in device 

monitoring. 

1. Traditional Post-Market Surveillance in Dental Devices 

Historically, PMS of dental devices relied heavily on passive reporting mechanisms, such as adverse event 

submissions to national regulatory bodies (e.g., FDA’s MAUDE database or EU’s vigilance system). According 

to Gross et al. (2012), these mechanisms are prone to underreporting and reporting delays. Moreover, limited data 

linkage between clinical usage and reported events compromises root cause analysis. Dental implants, for 

instance, often experience late complications such as peri-implantitis or mechanical failure, which are 

insufficiently captured without longitudinal data frameworks. 
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Additionally, studies by Mautner and Cline (2013) highlighted inconsistencies in global regulatory requirements, 

leading to fragmented data collection and challenges in harmonizing surveillance across jurisdictions. The need 

for proactive, standardized, and digital PMS systems was emphasized as a critical gap. 

2. Clinical Data Management Systems: Capabilities and Applications 

CDMS platforms evolved from early electronic data capture systems, incorporating broader functionalities such 

as electronic case report forms (eCRFs), query management, data validation checks, audit trails, and integration 

with EHR systems. According to Knezevic et al. (2014), CDMS tools like Oracle Clinical and Medidata Rave 

have demonstrated their effectiveness in trial data integrity, protocol adherence, and statistical reporting. 

In the context of medical devices, CDMS platforms have shown promise in multi-site coordination and real-time 

adverse event tracking. For example, a study by Tang et al. (2015) revealed that integrated CDMS facilitated 

faster adverse event signal detection in orthopedic device trials, significantly reducing the lag between event 

occurrence and regulatory notification. 

Moreover, when integrated with registries and national health systems, CDMS tools allow for surveillance 

continuity post-trial, an essential aspect for long-term dental implant studies, where complications may arise years 

after insertion. 

3. Integration of CDMS in Post-Market Surveillance 

The concept of integrating CDMS into PMS frameworks has gained traction in recent years. This integration 

enables centralized data management that spans the pre-market trial phase and the post-market period, creating a 

seamless feedback loop for device evaluation. 

A pilot study by Rajan and Mehta (2015) demonstrated the application of CDMS in dental crown trials, where 

automated follow-ups and alert systems were embedded within the CDMS to flag any recurrent patient-reported 

outcomes indicative of device degradation. The system’s ability to aggregate clinical notes, radiographic imaging, 

and lab data created a comprehensive surveillance ecosystem that enhanced regulatory reporting accuracy. 

Despite the promise, barriers such as interoperability with legacy systems, lack of standard data models (e.g., 

CDISC or HL7), and clinician training persist. Integration success also depends on institutional willingness, 

vendor support, and regulatory clarity. 

Methodology 
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To evaluate the role of Clinical Data Management Systems (CDMS) in improving post-market surveillance (PMS) 

of dental devices, a mixed-method approach was designed, incorporating both qualitative and quantitative 

components. The methodology was structured to assess system effectiveness, data flow efficiency, user 

engagement, and regulatory compliance. 

Study Design 

This study adopted a quasi-experimental design across four dental research centers that had implemented 

integrated CDMS platforms for dental device trials. The devices under study included dental implants, orthodontic 

brackets, and intraoral scanners. Each center employed a CDMS configured with adverse event tracking, 

electronic case report forms (eCRFs), automated follow-up alerts, and audit trail functionality. The control group 

included centers relying on traditional paper-based documentation and manual PMS processes. 

Data Collection 

Data were collected over a 12-month period, covering both the trial and post-market phases. The following 

sources were used: 

• Clinical Event Logs from the CDMS 

• Regulatory Submission Reports 

• Patient Feedback Surveys 

• System Usage Logs 

• Adverse Event Registries 

Furthermore, interviews were conducted with investigators, data managers, and regulatory compliance officers to 

gather qualitative insights into implementation challenges and perceived value. 

Evaluation Metrics 

Five key performance indicators (KPIs) were selected: 

1. Time to Adverse Event Detection (in days) 

2. Reporting Accuracy (% completeness and correctness) 

3. Regulatory Compliance Rate (% on-time submissions) 
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4. System Usability Score (SUS) 

5. Data Traceability Score (based on audit logs) 

Statistical analysis was conducted using ANOVA to compare the CDMS-enabled sites with the control group 

across these KPIs. 

RESULTS 

The integrated use of Clinical Data Management Systems in post-market dental device surveillance yielded 

significant improvements across all measured indicators. 

Quantitative Outcomes 

KPI CDMS-Enabled Sites Control Sites % Improvement 

Avg. Time to Event Detection 3.4 days 10.7 days 68.2% 

Reporting Accuracy 94.6% 77.1% 22.7% 

Regulatory Compliance Rate 98.3% 85.2% 15.4% 

System Usability Score (SUS) 81.2 62.3 30.3% 

Data Traceability Score 9.2 / 10 5.7 / 10 61.4% 

These results demonstrate that CDMS-enabled workflows not only expedited adverse event identification but also 

enhanced data fidelity and regulatory readiness. 

Qualitative Findings 

Interviews with clinical teams revealed increased confidence in PMS operations due to automation of routine 

alerts and improved visibility into longitudinal patient outcomes. Clinicians cited a reduction in documentation 

errors and better coordination with regulatory affairs personnel. However, they also noted initial resistance due to 

training needs and changes in data entry protocols. 

One data manager remarked, “With CDMS, we were able to detect early signs of implant mobility that might 

have gone unnoticed otherwise. The system reminded us to collect patient feedback at precisely the right 

intervals.” 

CONCLUSION 
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The integration of Clinical Data Management Systems into post-market surveillance workflows for dental device 

trials significantly enhances the accuracy, efficiency, and responsiveness of safety monitoring practices. By 

automating data capture, standardizing adverse event reporting, and enabling seamless traceability, CDMS 

platforms transform PMS from a reactive obligation into a proactive, real-time quality assurance mechanism. 

These systems address longstanding challenges in traditional PMS, including fragmented data sources, delayed 

adverse event recognition, and inconsistencies in regulatory compliance. Quantitative evidence from the multi-

center evaluation confirms marked improvements in adverse event detection time, data accuracy, and regulatory 

submission rates. Additionally, qualitative insights underscore greater staff engagement and confidence in system-

driven surveillance processes. 

While challenges related to interoperability, training, and cost remain, the long-term benefits of CDMS integration 

— including improved patient safety, streamlined compliance, and continuous product improvement — make a 

compelling case for broader adoption across the dental device industry. Future studies should explore large-scale 

implementations and integration with national health systems to further enhance post-market evidence generation. 

REFERENCES  

• Gross, R. A., Miller, D. L., & Weng, C. (2012). Enhancing postmarket surveillance of medical devices. Journal of Biomedical Informatics, 45(3), 593–601. 

• Mautner, B. & Cline, A. (2013). Regulatory approaches to postmarket surveillance: United States and Europe. Medical Device and Diagnostic Industry 

Journal, 35(9), 47–52. 

• Knezevic, A., Blais, C. M., & Park, S. (2014). Data management tools in clinical trials: An overview. Contemporary Clinical Trials Communications, 1, 10–

16. 

• Tang, H. L., Miller, M. T., & Zhou, Y. (2015). Accelerated safety signal detection using centralized electronic systems. Drug Safety, 38(5), 487–493. 

• Rajan, P., & Mehta, V. (2015). Post-market surveillance of dental crowns using clinical data systems: A pilot study. International Journal of Prosthodontics, 

28(4), 345–350. 

• Cummings, M., & Kestenbaum, R. A. (2013). Challenges in postmarket surveillance for dental implants. Journal of Oral Implantology, 39(6), 721–726. 

• U.S. Food and Drug Administration. (2015). Medical Device Reporting for Manufacturers. Retrieved from https://www.fda.gov 

• European Commission. (2013). Guidelines on a Medical Devices Vigilance System. MEDDEV 2.12-1 rev. 8. 

• Smith, T., & Walters, J. (2014). Integrating EHR and CDMS for device surveillance. Journal of Clinical Research Best Practices, 10(3), 1–7. 

• Chen, Y., & Lee, J. (2012). Usability evaluation of clinical systems in dental settings. Journal of Biomedical Informatics, 45(4), 800–809. 

• Anderson, K. J., & Nguyen, P. (2014). Data standardization in medical device surveillance. Health Informatics Journal, 20(3), 186–195. 

• Patel, R., & Desai, H. (2015). Real-world postmarket data collection in dentistry: An emerging need. Dental Research Journal, 12(2), 150–158. 

• Cook, J. R., & Singh, A. (2013). eCRFs and compliance management in dental trials. Trials, 14(1), 115. 

• World Health Organization. (2010). Medical devices: Postmarket surveillance. WHO Medical Device Technical Series. 

• Thompson, L. E., & Daniels, A. (2014). Data traceability in clinical trials: Building audit trails. Applied Clinical Trials, 23(10), 32–39. 

https://www.fda.gov/

