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Professional Certificate in PACS System Inspection

Introduction to PACS Systems

Access Control

Related terms: role-based, authentication

A set of policies and mechanisms that determine who may view, modify, or transmit image data within a
PACS environment. Typical implementations involve user IDs, passwords, smart cards, and LDAP directories.
Example: a radiologist logs in with a unique credential that permits viewing all studies, while a referring
physician may only access reports. Practical application includes configuring permissions to restrict access
to sensitive oncology images. Challenges arise when integrating multiple authentication systems across
hospitals, leading to inconsistent user experiences and potential security gaps.

Archive

Related terms: long-term storage, tiered storage

The component of a PACS that preserves imaging data for extended periods, often complying with legal
retention requirements. Archives may reside on magnetic tape, high-capacity disk arrays, or cloud-based
object storage. Example: a hospital archives all mammography studies for ten years on a redundant off-site
storage system. Practical use includes retrieval of historical images for comparative diagnosis. Challenges
include managing data growth, ensuring media integrity, and performing regular media migrations without
service interruption.

Archive Server

Related terms: PACS archive, storage node

A dedicated server that hosts the archive database and storage devices, handling requests for image
retrieval and storage. It often runs specialized software to index DICOM objects and manage redundancy.
Example: the archive server receives incoming studies from the modality worklist and stores them in a
hierarchical storage management system. Practical application involves load balancing to distribute retrieval
requests during peak hours. Challenges involve hardware failures, network latency, and ensuring
synchronization between primary and backup archives.

Band-width Management

Related terms: network QoS, traffic shaping

Techniques used to allocate sufficient network capacity for the transmission of large imaging files without
degrading other clinical applications. Methods include prioritizing DICOM traffic, compressing images, and
scheduling large transfers during off-peak times. Example: a radiology department implements QoS rules
that give DICOM traffic a higher priority than email traffic. Practical application ensures timely delivery of CT
scans to interpreting workstations. Challenges include fluctuating network loads, limited infrastructure, and
the need for continuous monitoring.

Cache
Related terms: memory buffer, fast access
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A temporary storage area, often in RAM, used to hold recently accessed images to accelerate subsequent
retrieval. PACS workstations may cache the most recent studies to reduce latency. Example: a radiologist
reviewing a series of MRI slices experiences near-instantaneous scrolling due to cached frames. Practical use
includes improving user experience during high-volume periods. Challenges involve cache coherence,
memory limits, and ensuring that cached data does not become stale after updates.

Compression

Related terms: lossless, lossy

The process of reducing the size of image files for efficient storage and transmission. Lossless compression
retains all original pixel data, while lossy compression discards some information to achieve higher
reduction ratios. Example: a PACS may apply JPEG-2000 lossless compression for CT images, preserving
diagnostic quality. Practical application balances storage savings against potential image degradation.
Challenges include selecting appropriate compression levels for different modalities and maintaining
compliance with regulatory standards that prohibit lossy compression for certain studies.

Connector

Related terms: interface, integration

Hardware or software components that enable communication between PACS and external systems such as
modalities, RIS, or EMR. Connectors often implement DICOM networking protocols and may provide
custom mapping of data fields. Example: a DICOM connector translates study information from a MR
scanner into the PACS database format. Practical use ensures seamless workflow across heterogeneous
equipment. Challenges involve version incompatibilities, proprietary protocols, and the need for ongoing
maintenance as vendor software evolves.

Configuration Management

Related terms: baseline, change control

The systematic process of documenting, controlling, and auditing the settings of PACS components to
maintain consistency and traceability. Includes versioning of software, network parameters, and security
policies. Example: a change-control board reviews a proposed upgrade to the PACS imaging viewer before
deployment. Practical application reduces the risk of unintended disruptions. Challenges include tracking
changes across multiple sites, ensuring rollback procedures, and avoiding configuration drift.

Conformance Statement

Related terms: DICOM profile, interoperability

A document that specifies how a device or software adheres to DICOM standards, detailing supported
services, SOP classes, and optional features. Vendors provide conformance statements to aid integrators in
assessing compatibility. Example: a CT scanner’s conformance statement lists support for the Modality
Worklist service. Practical use assists in planning system integration and troubleshooting mismatches.
Challenges arise when statements are ambiguous, outdated, or lack detail about vendor-specific extensions.

Data Integrity

Related terms: checksum, audit trail

The assurance that image data remains unaltered from acquisition to storage and retrieval. Techniques
include checksums, digital signatures, and immutable logs. Example: a PACS calculates an MD5 hash for
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each incoming study and verifies it upon retrieval. Practical application helps meet regulatory requirements
such as HIPAA and GDPR. Challenges involve computational overhead, handling corrupted files, and
preserving integrity across distributed storage nodes.

Data Migration

Related terms: upgrade, transfer

The process of moving imaging data from one storage platform or PACS version to another, often required
during system upgrades or when adopting new technologies. Example: a hospital migrates its legacy
tape-based archive to a cloud-based object store. Practical use ensures continuity of service while
modernizing infrastructure. Challenges include downtime planning, data validation post-migration, and
handling proprietary formats that may not be directly compatible with the new system.

Data Retention Policy

Related terms: archiving, compliance

A set of rules defining how long imaging data must be kept, based on legal, clinical, and institutional
requirements. Policies may differ by modality, patient age, or jurisdiction. Example: a state mandates
retention of all pediatric radiographs for 25 years. Practical application guides archive configuration and
storage tier decisions. Challenges involve balancing storage costs against compliance, and ensuring
automated enforcement across heterogeneous storage media.

DICOM (Digital Imaging and Communications in Medicine)

Related terms: standard, SOP class

The internationally recognized protocol for handling, storing, printing, and transmitting medical images. It
defines file formats, network services, and metadata structures. Example: a PACS receives a
DICOM-formatted CT study via C-STORE and stores it with associated tags such as PatientID and
StudylnstanceUID. Practical use enables interoperability among scanners, workstations, and archives
worldwide. Challenges include the complexity of the standard, optional attributes that may cause
incompatibility, and the need for regular updates to incorporate new modalities.

Display Workstation

Related terms: viewer, diagnostics

A computer system equipped with calibrated monitors and specialized software for visualizing medical
images. Often integrated with PACS to retrieve studies directly. Example: a radiologist uses a high-resolution
diagnostic monitor to review lumbar spine MRI sequences. Practical application includes providing tools for
measurement, annotation, and 3-D reconstruction. Challenges involve maintaining monitor calibration,
ensuring adequate graphics performance, and managing software licensing.

Enterprise Imaging

Related terms: hospital-wide, integration

A strategic approach that extends PACS capabilities to include all imaging sources, such as point-of-care
ultrasound, endoscopy, and pathology, creating a unified imaging ecosystem across the organization.
Example: a health system integrates bedside ultrasound images into the central PACS for longitudinal
patient records. Practical use improves data accessibility and supports multidisciplinary care. Challenges
include standardizing disparate data formats, scaling storage, and aligning governance across departments.
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Event Notification Service (ENS)

Related terms: subscription, alert

A DICOM service that allows systems to subscribe to and receive notifications about specific events, such as
study completion or storage errors. Example: a RIS subscribes to ENS to be alerted when a new radiology
study is available for reporting. Practical application enables automated workflow triggers and reduces
manual monitoring. Challenges involve configuring appropriate filters, handling high-volume event streams,
and ensuring reliable delivery across network partitions.

File Transfer Protocol (FTP) Integration

Related terms: legacy, batch transfer

The use of FTP to move imaging files between systems, often employed in legacy environments lacking full
DICOM support. Example: an older ultrasound device exports JPEG images via FTP to a designated folder
that a PACS ingest process monitors. Practical use provides a bridge for non-DICOM equipment. Challenges
include lack of metadata, security concerns with plain-text credentials, and potential for file corruption
without checksums.

Gateway

Related terms: bridge, protocol conversion

A device or software that translates between different communication protocols, such as HL7 and DICOM,
enabling interoperability between RIS, EMR, and PACS. Example: a gateway receives HL7 ADT messages and
creates corresponding DICOM patient records. Practical application streamlines patient registration and
order entry. Challenges involve mapping complex data fields, handling version differences, and maintaining
real-time performance.

Health Level Seven (HL7)

Related terms: messaging, integration

A set of international standards for exchange of clinical and administrative data between healthcare
information systems. HL7 messages often convey patient demographics, orders, and results that
complement DICOM images. Example: an order entry system sends an HL7 ORM message to the PACS to
schedule a CT scan. Practical use enables coordinated workflow across departments. Challenges include
differing HL7 versions (v2.x vs. v3), ambiguous segment definitions, and the need for custom interface
engines.

Image Compression Ratio

Related terms: size reduction, quality

The factor by which an image file size is reduced relative to its original size, expressed as a ratio (e.g., 10:1).
Determined by the compression algorithm and settings. Example: applying JPEG-2000 lossy compression at
a 5:1 ratio to a PET scan reduces storage consumption while maintaining diagnostic acceptability. Practical
application balances storage efficiency against potential loss of detail. Challenges involve establishing
acceptable ratios for each modality and ensuring consistent image quality across different viewing
platforms.

Image Retrieval
Related terms: C-GET, C-MOVE

Read online: https://learnuni.com/glossaries/3367284/introduction-to- LearnUNI - 23 Jul 2026
pacs-systems



LearnlUINI GLOSSARY

LEARNING SHOULD BE FREE

The process by which a PACS or workstation requests and receives imaging data from a storage node.
DICOM defines services such as C-GET (direct retrieval) and C-MOVE (transfer to a specified destination).
Example: a radiologist’s workstation issues a C-MOVE request to pull a chest X-ray from the archive to the
local viewer. Practical use supports rapid diagnosis and multi-site access. Challenges include network
bandwidth constraints, firewall configurations, and handling large series that may time-out during transfer.

Image Viewer

Related terms: diagnostic software, DICOM viewer

Software that renders DICOM images for clinical interpretation, offering tools for window/level adjustments,
measurements, and annotations. Example: a web-based viewer allows clinicians to access MRI studies from
any device with a browser. Practical application enhances accessibility and collaborative review. Challenges
involve ensuring cross-platform compatibility, maintaining performance with large data sets, and complying
with regulatory standards for diagnostic use.

Implementation Guide

Related terms: deployment, best practices

A documented set of procedures, recommendations, and checklists used to install, configure, and validate a
PACS system within a clinical environment. Example: the guide outlines steps for network segmentation,
DICOM node configuration, and user acceptance testing. Practical use reduces project risk and accelerates
go-live. Challenges include keeping the guide up-to-date with software releases and tailoring it to
site-specific workflows.

Integration Engine

Related terms: middleware, interface

Software that mediates communication between disparate health IT systems, handling message
transformation, routing, and error handling. Example: an integration engine maps HL7 order messages to
DICOM Modality Worklist entries. Practical application enables seamless data flow across RIS, EMR, and
PACS. Challenges involve scaling to high message volumes, managing versioning, and debugging complex
transformation logic.

Metadata

Related terms: tags, attributes

Descriptive information embedded within DICOM objects, such as patient ID, study date, and modality type,
that facilitates indexing, searching, and workflow automation. Example: a PACS query uses the
StudyDescription metadata to filter for “brain MRL." Practical use allows clinicians to locate relevant images
quickly. Challenges include inconsistent data entry, missing mandatory fields, and handling variations in
vendor-specific extensions.

Modality Worklist (MWL)

Related terms: order entry, DICOM service

A DICOM service that provides imaging devices with a list of scheduled procedures, ensuring accurate
patient and study information at acquisition time. Example: a radiology technologist selects a patient from
the worklist on the CT console, automatically populating the DICOM header. Practical application reduces
transcription errors and streamlines scheduling. Challenges involve synchronizing the worklist with the RIS,
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handling cancellations, and supporting multiple concurrent worklist sources.

Network Topology

Related terms: star, mesh

The physical and logical arrangement of network devices connecting PACS components, modalities,
workstations, and external systems. Example: a star topology with a central switch connects all imaging
devices in a radiology department. Practical use influences latency, redundancy, and fault tolerance.
Challenges include scaling to large campuses, avoiding single points of failure, and ensuring adequate
segmentation for security.

Object Storage

Related terms: cloud, scalability

A storage architecture that manages data as discrete objects, each with its own metadata, rather than
traditional file hierarchies. Used increasingly for PACS archives due to elasticity and cost efficiency. Example:
a PACS stores DICOM files in an S3-compatible bucket, leveraging lifecycle policies for automatic tiering.
Practical application supports massive data growth and remote access. Challenges involve ensuring DICOM
compliance, handling latency for large studies, and integrating authentication mechanisms.

Orthanc

Related terms: open-source, DICOM server

A lightweight, open-source PACS server that provides RESTful APIs and DICOM services for research and
small-scale deployments. Example: a university lab uses Orthanc to host anonymized imaging data for
machine-learning experiments. Practical use offers rapid prototyping and low-cost solutions. Challenges
include limited high-availability features, need for custom backup strategies, and scaling beyond modest
workloads.

Patient Identifier Cross-Reference (PIX)

Related terms: master patient index, reconciliation

A DICOM service that resolves patient identifiers across multiple systems, ensuring that studies from
different sources are linked to the correct patient record. Example: a PACS queries the PIX manager to map
a local MRN to the enterprise-wide patient ID. Practical application prevents duplicate records and supports
longitudinal review. Challenges involve maintaining accurate source data, handling mismatches, and dealing
with privacy regulations.

Picture Archiving and Communication System (PACS)

Related terms: image repository, workflow

An integrated suite of hardware and software that captures, stores, distributes, and presents medical
images. It typically includes modalities, a central archive, workstations, and network services. Example: a
hospital PACS enables radiologists to retrieve CT, MRI, and X-ray studies from any department. Practical use
improves efficiency, reduces film costs, and supports tele-radiology. Challenges include ensuring scalability,
maintaining data integrity, and meeting stringent regulatory compliance.

Policy-Based Routing
Related terms: firewall, traffic management
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A network technique that directs traffic based on predefined policies such as source, destination, or
application type. In PACS, it can isolate DICOM traffic from other hospital networks. Example: a router
forwards all traffic on port 104 to the archive server while sending HL7 messages to the RIS. Practical
application enhances security and performance. Challenges include complex rule management, potential
misconfiguration, and the need for continuous monitoring.

Quality Assurance (QA)

Related terms: validation, testing

A systematic process that verifies the performance, accuracy, and reliability of PACS components, ensuring
they meet clinical and regulatory standards. QA activities include image fidelity checks, network throughput
testing, and user acceptance trials. Example: a QA team runs a phantom study to confirm that compressed
images retain diagnostically relevant detail. Practical use safeguards patient safety and maintains
accreditation. Challenges involve resource allocation, keeping test suites up-to-date, and documenting
results for audits.

Radiology Information System (RIS)

Related terms: order management, reporting

Software that manages radiology workflow, including patient scheduling, order entry, and report
generation, often interfacing with PACS via HL7 and DICOM. Example: a technologist enters a new CT order
in the RIS, which then populates the Modality Worklist. Practical application centralizes data, reduces
duplication, and supports billing. Challenges include integration complexity, version incompatibility, and
ensuring real-time synchronization.

Redundancy

Related terms: failover, high availability

The inclusion of duplicate components or pathways to ensure continuous operation in case of hardware or
network failure. In PACS, redundancy may involve mirrored storage arrays, dual network interfaces, and
hot-standby archive servers. Example: if the primary archive node fails, the secondary node automatically
assumes its role without loss of service. Practical use minimizes downtime and protects data. Challenges
involve cost, configuration complexity, and ensuring data consistency across redundant systems.

Remote Viewing

Related terms: teleradiology, web viewer

The capability for clinicians to access and interpret imaging studies from locations outside the primary PACS
network, often via secure web portals or VPN connections. Example: a radiologist on call reviews an
emergent trauma CT scan from a home office using an encrypted browser-based viewer. Practical
application supports after-hours coverage and multi-site collaboration. Challenges include maintaining
image quality over limited bandwidth, complying with data privacy laws, and providing reliable
authentication.

Secure Sockets Layer (SSL) / Transport Layer Security (TLS)

Related terms: encryption, certificate

Cryptographic protocols that protect data transmitted between PACS components and external systems,
ensuring confidentiality and integrity. Example: a PACS uses TLS 1.3 to encrypt DICOM C-STORE
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transmissions over the internet. Practical use prevents eavesdropping and meets compliance mandates.
Challenges involve certificate management, compatibility with legacy devices, and performance overhead.

Service-Class Provider (SCP)

Related terms: receiver, DICOM node

A DICOM entity that offers services such as storage (C-STORE) or query/retrieve (C-FIND, C-GET) to other
devices. In a PACS, the archive typically functions as an SCP. Example: a modality acts as a Service-Class User
(SCU) sending images to the archive SCP. Practical application defines roles within DICOM communication.
Challenges include configuring appropriate AE titles, handling rejected associations, and ensuring proper
security settings.

Service-Class User (SCU)

Related terms: client, initiator

A DICOM entity that initiates requests for services offered by an SCP, such as sending images or querying
studies. Example: a workstation acting as an SCU requests a list of available studies from the archive SCP.
Practical use clarifies communication direction in DICOM networking. Challenges involve managing
association parameters, handling timeouts, and ensuring the SCU respects the SCP’s security policies.

Storage Commitment

Related terms: confirmation, DICOM N-SET

A DICOM service whereby an archive acknowledges receipt and permanent storage of images, allowing the
originating modality to safely delete local copies. Example: after a successful storage commitment, a CT
scanner removes temporary files to free disk space. Practical application ensures data redundancy and
optimizes local storage usage. Challenges include handling network failures that prevent commitment
messages, and dealing with partial commitments where some images are stored and others are not.

Structured Reporting (SR)

Related terms: DICOM SR, templated report

A DICOM object that encodes diagnostic reports in a machine-readable format, using predefined templates
for consistency and downstream analytics. Example: a radiology report generated as a Structured Report can
be directly parsed by a clinical decision support system. Practical use facilitates data mining and improves
report standardization. Challenges involve training users on template usage, integrating SR with existing
dictation workflows, and ensuring compatibility across vendor implementations.

System Health Monitoring

Related terms: metrics, alerting

Continuous observation of PACS performance indicators such as CPU load, storage utilization, network
latency, and error rates. Monitoring tools generate alerts when thresholds are exceeded. Example: a
dashboard flags a rising storage queue length, prompting administrators to add capacity. Practical
application enables proactive maintenance and reduces unexpected downtime. Challenges include selecting
meaningful metrics, avoiding alert fatigue, and integrating monitoring data from heterogeneous
components.

Tagging
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Related terms: labeling, classification

The practice of assigning descriptive keywords or codes to imaging studies to aid in organization, retrieval,
and analytics. Tags may represent clinical indications, body parts, or research categories. Example: a
radiology department tags all lung CT scans with “"COVID-19" during the pandemic for rapid cohort analysis.
Practical use supports cohort studies and improves searchability. Challenges involve maintaining consistent
taxonomy, preventing tag duplication, and ensuring tags are applied at acquisition time.

Telemetry

Related terms: remote diagnostics, logging

The automated collection and transmission of operational data from PACS components to a central
management system for analysis and troubleshooting. Example: a PACS archive sends daily logs of storage
errors to a cloud-based telemetry service. Practical application assists in early detection of hardware
degradation. Challenges include bandwidth consumption, data privacy considerations, and handling large
volumes of log data.

Vendor Neutral Archive (VNA)

Related terms: interoperability, standards-based

A storage solution that accepts DICOM and non-DICOM data from multiple vendors, preserving the original
format while providing a unified access layer. Example: a VNA stores radiology, cardiology, and pathology
images, allowing each specialty’s viewer to retrieve data without conversion. Practical use promotes
flexibility and reduces vendor lock-in. Challenges involve managing heterogeneous metadata, ensuring
compliance with each modality’s standards, and handling migration from legacy archives.

Virtual Private Network (VPN)

Related terms: tunnel, secure access

A technology that creates an encrypted connection over a public network, enabling remote users or sites to
access the PACS as if on the local LAN. Example: a satellite clinic connects to the central hospital PACS via a
VPN to retrieve patient studies. Practical application extends PACS reach while maintaining security.
Challenges include bandwidth limitations, certificate management, and ensuring consistent performance
across varied remote locations.

Worklist Management

Related terms: MWL, scheduling

The administration of Modality Worklist entries, including creation, updating, and cancellation of scheduled
imaging procedures. Effective worklist management ensures accurate patient identification and reduces
manual entry errors. Example: an automated script updates the worklist nightly to reflect any changes in
patient status. Practical use streamlines workflow and enhances data integrity. Challenges involve
synchronizing with multiple order entry systems, handling last-minute cancellations, and providing real-time
availability status to modalities.
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