
Product Requirement Document
Dental Imaging Workflow System

1. Introduction
The dental clinic environment requires a streamlined workflow for managing patient examinations, diagnoses, treatment planning, and dental procedures. This document outlines the requirements for a comprehensive Dental Imaging Workflow Software that enhances collaboration among general dental practitioners (GDPs), specialist dentists, and vendors. By integrating features such as 3D imaging, automated cephalometric analysis, consent management, and job assignment, the system aims to ensure efficient patient care and optimize treatment planning processes.
2. User Roles
The system will accommodate the following roles:
· General Dental Practitioner (GDP): Conducts initial patient examinations, records patient complaints, prescribes diagnostic scans, and coordinates the treatment process.
· Specialist Dentist (Implant Planners): Consulted by the GDP for implant planning and uses advanced imaging tools to prepare for the dental implant procedure.
· Maxillofacial Surgeon (MaxSim): Involved in complex cases requiring advanced planning for implant placement.
· Implant Manufacturers: Receive the finalized implant design and specifications for manufacturing and delivery.
3. Functional Requirements

3.1. Patient Examination and Record-Keeping
· The GDP shall be able to examine patients and record clinical complaints in the system.
· The system must provide fields for recording symptoms, dental history, and initial findings.
· There shall be an option for the GDP to manage a worklist of patients and prescribe scans (e.g., X-rays, CBCT) based on examination results.
3.2. Prescription of Diagnostic Scans
· The GDP shall prescribe appropriate diagnostic scans (CBCT, intraoral scans, etc.) via the system.
· Once scans are taken, the system should have provision to associate the images to the patient.
3.3. Image Acquisition and File Upload
· The system should support the uploading of dental images in STL or DICOM format.
· Specialist dentists, implant planners must have access to these images for analysis and planning.
· The images should be stored securely on the central server with appropriate metadata (patient ID, scan type, date, etc.) preferably in DICOM format and in PACS server.
3.4. Referral to Specialist Dentists
· Upon completing the initial examination and imaging, the GDP shall refer patients to specialist dentists (such as implant planners or maxillofacial surgeons).
· The referral process should be managed through the system, with notifications sent to the specialist upon referral.
3.5. Implant Planning
· Specialist dentists shall be able to access and use the uploaded STL/DICOM images for planning dental implants. However, specific software tools will be used separately by the specialist dentists for treatment planning, and the system will have provisions to upload the resultant files to DICOM image servers. 
· Cephalometric analysis tools should be available for orthodontic evaluations, allowing implant planning to refer to the automated landmarks in cephalometric images. The system should allow editing of annotations by specialty doctors. 
3.6. Confirmation and Consent Management
· After the implant planning is completed by the specialist, the system must notify the GDP to review the proposed treatment.
· The GDP shall provide consent or confirmation on the proposed implant plan before proceeding.
· All communications and confirmations, including consent from general dental practitioners (GDPs) for specialist doctors, should be logged in the system for future reference.
3.7. Implant Ordering Process
· Once the implant plan is confirmed, either the GDP or the specialist dentist shall place the order for implant manufacturing.
· The system should provide functionality for submitting implant orders directly to the manufacturer, including the necessary implant design specifications (in STL/DICOM format) and reports.
· Notifications should be sent to the respective parties (GDP, specialist, and manufacturer) upon order submission.
3.8. Reporting
· The system shall enable the generation of comprehensive reports with visuals and measurements to share with patients, vendors, or other clinicians, including specialized cephalometric reports.
3.9. Vendor Management
· The system must include features for vendor registration, order listing, and status updates to facilitate efficient collaboration with implant manufacturers.
4. Workflow for Dental imaging and treatment Planning in a clinical environment
The workflow involves General Dental Practitioners (GDPs), specialist dentists (implant planning, cephalometry, Maxillofacial surgery simulation), AI assistance and interactions with vendors for implant manufacturing. It describes the steps from initial patient examination to the final order placement for dental implants.
4.1. Workflow Steps:
1. Initial Patient Examination by General Dental Practitioner (GDP):
· The patient visits the clinic, where the General Dental Practitioner (GDP) performs a thorough examination.
· The GDP records the patient’s demographic details, complaints, oral health status, and medical history.
· Based on the examination, the GDP may prescribe dental scans, such as CBCT (Cone Beam Computed Tomography), panoramic X-rays, and cephalometric imaging for orthodontic and implant planning purposes.
· All the above details are captured through the proposed software system and data will be available through a centrally hosted database. 
2. Capture of Images and Diagnostics:
· The prescribed scans are performed either within the same clinic or at an external clinic. These images are captured in DICOM format and may include cephalometry, CBCT, or panoramic X-rays, depending on the case.
· If cephalometry is required (e.g., for orthodontic assessments or implant alignment planning), the corresponding images are also included for diagnosis and treatment planning.
· AI-assisted Cephalometric Analysis: For cases requiring cephalometric analysis, AI-assisted software is employed to detect anatomical landmarks automatically. This significantly speeds up the process and increases the accuracy of cephalometric measurements, aiding in treatment planning.
· Image upload to central server: The images captured, along with the results from the AI-assisted cephalometric analysis, are uploaded to a centrally hosted DICOM image server. This allows for efficient storage, retrieval, and further analysis by specialists, enabling collaborative treatment planning.
3. Referral to Specialist Dentists:
· Depending on the complexity of the case, the GDP refers the patient to a specialist such as:
· Implant Planner for precise implant placement.
· Orthodontist for cephalometric analysis to ensure proper implant alignment with jaw and facial structures.
· Maxillofacial Surgeon for cases involving bone augmentation or complex facial structure analysis.
4. Specialist Dentist Treatment Planning:
· The specialist dentist accesses and uses the dental images (DICOM files) and specific external software tools to plan the treatment.
· For implants, the specialist employs specific implant planning software to design the placement of dental implants, taking into account the bone structure, sinus cavity, and other critical factors.
· Cephalometry data along with AI results will be accessible to specialist doctors and may be used in conjunction with the implant planning software to ensure correct alignment of the dental implants with facial and jaw structures.
5. Implant Planning Software and STL/DICOM File Preparation:
· The specialist utilizes standalone planning software to generate implant plans in STL or DICOM format. These files include implant dimensions, placement angles, and other factors required for manufacturing.
· Cephalometric and Orthodontic Considerations: If the treatment involves orthodontic elements (e.g., alignment with other teeth or jaw structures), the cephalometric images and data are cross-referenced during the implant planning phase to ensure that the implant does not interfere with the patient’s facial structure or orthodontic treatment.
· Upload to Central Server: The implant files (STL/DICOM) are uploaded to the centrally hosted DICOM servers for central access.
· A confirmation or consent is requested from the GDP on the planned implant design and positioning.
6. Order Placement for Implant Manufacturing:
· Once the GDP approves the plan, the implant order is placed either by the GDP or the specialist dentist.
· The implant file (in STL/DICOM format) is sent to the implant manufacturer, along with the specifications, reports for production.
· Implant libraries from different vendors (which contain standard implant models) are referenced in the planning software to ensure compatibility with the selected implant components.
7. Implant Manufacturing and Delivery:
· The implant vendor receives notifications for new orders and accesses the implant orders through the system interface.
· The implant manufactures will have access to the STL files, specifications and reports through the software system.
· The implant vendor manufactures the custom dental implants according to the plan.
· The implants are delivered to the clinic and status is updated in the software system.
5. Features of the system 
1. 3D Imaging and Visualization
· DICOM Image Support: Import and view 3D dental images in DICOM format from CBCT (Cone Beam Computed Tomography) and other scans.
· STL File Import: Import STL files of 3D models of teeth, implants, and other dental structures.
· Zoom & Pan: Advanced zooming and panning capabilities to examine specific parts of the images in detail.
· Cross-sectional Views: Visualize axial, sagittal, and coronal cross-sections for precise diagnosis and planning.
2. Cephalometric Analysis
· Cephalometric Landmark Detection: Automatic detection and manual annotation of anatomical landmarks on cephalometric X-rays. The AI services for automatic landmark detection will be integrated. 
· Measurement Tools: Measure distances, angles, and other dimensions in the 3D images to ensure precise planning.
· Integration with Orthodontic Planning: Cross-reference cephalometric analysis with dental implant planning to ensure proper alignment and occlusion.
3. Reporting
· Case Documentation: Tools for recording case details, including patient data, clinical notes, and imaging.
· Reporting Tools: Generate comprehensive reports with visuals and measurements to share with patients, vendors, or other clinicians.
· Ceph Reporting: Specialized reporting for cephalometric analyses to support orthodontic evaluations.
4. Vendor Management
· Vendor Registration: Enable the registration of vendors within the system for implant and 3D model manufacturing.
· Vendor Order Listing: Maintain a comprehensive list of orders placed with vendors for easy tracking and management.
· Vendor Status Update: Provide real-time updates on the status of vendor orders and communications.
5. Integration and Compatibility
· Integration with PACS Server: The system integrates with Picture Archiving and Communication Systems (PACS) to access DICOM files, such as cephalometry, CBCT, and panoramic X-rays. The output STL file from the implant planning tool is uploaded to PACS directly, ensuring smooth interoperability and secure storage for patient data.
· DICOM & STL Compatibility: Support for DICOM and STL formats, allowing import and export of images and 3D models.
· Cloud-Based Data Sharing: Share and store patient data, images, and implant plans securely over the cloud for collaboration between clinicians and for vendors.
6. User Interface for Workflow 
· Patient Worklist: Maintain a worklist of patients for easy tracking and management of ongoing cases.
· Job Manager: Assign jobs to specialist dentists based on patient case and availability.
· Role-Based Feature Access: The system ensures that access to various functionalities is determined by user roles. General practitioners, specialist dentists, and vendors are granted different levels of access depending on their roles within the workflow. For example, general practitioners may have access to patient records and approvals, while specialist dentists may have access to planning tools, STL and DICOM files, and implant ordering.
· Collaboration Tools: Real-time collaboration with other specialists (e.g., implant planners, orthodontists) and vendors through shared data access.
· Annotation and Notes: Add annotations, labels, and notes directly on the images to communicate with other practitioners or document observations. Overlay AI-assisted annotations on images and enable clinicians to make changes.
7. Consent Management
· Manage consent from general dental practitioners (GDPs) for specialist doctors, ensuring compliance with legal and regulatory requirements for patient information and treatment.
8. Security and Compliance
· Ensure all patient data handling is compliant with healthcare regulations for privacy and security.
· Data Encryption: Secure storage and transmission of patient images and implant data through encryption.
· Audit Logs: Maintain logs for all changes made to patient records and images for traceability.
9. Multi-Device Access and Cloud Storage
· Web-Based Viewer: Access images and implant plan files through a web-based viewer that allows for reviewing scans remotely.
· Mobile-Compatible Viewer: Dental professionals can access patient images and implant planning data through mobile-compatible image viewers, making it possible to review case files, scans, and planning data on smart phones, tablets, or laptops. This allows practitioners to review and approve cases even when they are away from the clinic.
· Cloud Storage Integration: Secure storage solutions to back up DICOM and STL files and share between professionals.

6. Screen Prototypes - TODO
1. Patient Worklist
· Filter Options:
· Search by Patient ID, Name, or Date of Birth
· Filter by Scan Type (X-ray, CBCT, Cephalometric, Intraoral)
· Filter by Status (Pending, Completed, Referred, Awaiting Consent)
· Worklist Table (columns):
· Patient ID
· Name
· Date of Birth
· Scan Type
· Referral Status (Pending/Completed)
· Specialist Assigned
· Consent Status (Pending/Received)
· Action (View Details, View Images)
· Navigation to Image Viewer:
· View Images Button (for each patient):
· Opens a dedicated image viewer screen which allows to view images for different modes.
2. Image Viewer Features
· 2D/3D Image Display:
· Toggle between 2D and 3D views.
· Display images in DICOM or STL formats.
· MPR (Multiplanar Reconstruction):
· Axial, sagittal, and coronal plane views.
· Slice thickness and spacing adjustments for detailed cross-sectional views.
· Cephalometric Analysis:
· Automated cephalometric landmark detection.
· Tools for measuring angles, distances, and ratios.
· Manual editing of cephalometric annotations.
· Measurement Tools:
· Measure distances, angles, and other dimensions in images and models.
· Annotation and Notes:
· Add/edit annotations directly on images.
· AI-assisted annotations for cephalometric landmarks.
· Zoom & Pan:
· Advanced zooming and panning features.
· 3D Model Interaction:
· Rotate, zoom, and pan 3D models (STL files).
· Tools for measuring distances on 3D models.
· Save and Export:
· Save images with annotations.
· Export STL/DICOM files.
· Upload the resulting files to DICOM servers or directly to PACS.

3. Patient Information
· Patient ID
· Name
· Date of Birth
· Contact Information
· Scan Type (dropdown: X-ray, CBCT, Cephalometric, Intraoral)
· Imaging Date
· Upload Images (drag-and-drop area for STL/DICOM files)
· Upload Date
· Image Metadata (auto-filled)
4. Clinical Examination
· Clinical Complaints
· Symptoms
· Dental History
· Initial Findings
· Examination Notes
5. Referral to Specialist Dentists
· Select Specialist (dropdown)
· Referral Notes
· Referral Date
· Notification Status (auto-updated)
6. Consent Management
· Patient Consent:
· Consent Status (checkbox)
· Consent Notes
· Date of Consent
· GDP Signature (digital signature field)
· Manage Consent from General Dental Practitioners (GDPs) for Specialist Doctors:
· GDP Review and Approval Workflow
· Consent History Log
7. Reporting
· Generate Report (button)
· Report Preview (display area for generated report)
8. Vendor Management
· Vendor Registration:
· Vendor Name
· Vendor Contact Details (phone, email, address)
· Vendor Type (Implant Manufacturer, Supplier, etc.)
· Vendor Status (Active, Inactive)
· Vendor Order Listing:
· Vendor Name
· Product Ordered (dropdown)
· Order Date
· Order Status (Pending/Dispatched/Completed)
· Vendor Status Update:
· Update Status (dropdown for status update: Active, Inactive, Suspended)
· Notes for Status Update
· Submit Order (button to place orders with vendor)
· Select Vendor (dropdown)
· Upload Implant Design Specifications (STL/DICOM files)
· Order Notes
· Order Status Notification (automated notifications to GDP, Specialist, Vendor)
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