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Professional Certificate in PACS System Inspection

Introduction to PACS Systems

PACS stands for Picture Archiving and Communication System. It is the central technology that stores,
retrieves, manages, distributes and presents medical images. In a modern radiology department the PACS
replaces the traditional film‑based workflow, allowing clinicians to access images from any authorized
workstation. Understanding the terminology associated with PACS is essential for anyone preparing for a
professional certification in system inspection, because each term often reflects a specific function, protocol,
or component that must be verified for compliance and performance.

DICOM is the Digital Imaging and Communications in Medicine standard. It defines how images are
formatted, stored, and transmitted across devices. The DICOM protocol includes a set of data elements
called “tags” that describe patient information, acquisition parameters, and image characteristics. For
example, the tag (0010,0010) stores the patient’s name, while (0008,0060) indicates the modality type such
as CT or MR. Inspectors must verify that all images entering the archive conform to the DICOM standard,
because non‑conformant files can cause display errors, loss of metadata, or interoperability failures.

Modality refers to any imaging device that produces diagnostic images, such as a CT scanner, MRI unit,
X‑ray machine, or ultrasound system. Each modality generates images in its own native format, which is
then converted to DICOM before transmission to the PACS archive. During an inspection, the interface
between a modality and the PACS must be examined for proper configuration of the AE (Application Entity)
titles, port numbers, and network security settings. A common challenge is the mismatch of AE titles, which
can prevent images from being accepted by the archive.

AE Title (Application Entity Title) is a unique identifier assigned to each device that participates in DICOM
communication. The AE Title allows the PACS to recognize and route images correctly. For instance, a CT
scanner may be configured with the AE Title “CT01”, while the archive uses “ARCHIVE”. When a study is sent,
the CT scanner includes its own AE Title and the destination AE Title in the network packet. Inspectors must
confirm that the AE Title strings are correctly entered in both the modality and the archive, and that they
match the entries in the PACS configuration database.

Worklist integration is a critical workflow feature that links patient scheduling information with image
acquisition. The Modality Worklist (MWL) service retrieves a list of scheduled procedures from the Radiology
Information System (RIS) or Hospital Information System (HIS) and presents it to the imaging device. This
ensures that each study is automatically populated with accurate patient demographics and procedure
codes, reducing manual entry errors. During inspection, the worklist connection must be tested for data
integrity, timing, and error handling. A common issue arises when the worklist server returns incomplete or
malformed data, leading to missing patient identifiers on the image.
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RIS stands for Radiology Information System. It is the information management component that tracks
orders, schedules appointments, records reports, and manages billing. The RIS communicates with the PACS
via HL7 messages and with modalities through the MWL service. Inspectors need to verify that the HL7
interface is correctly mapped, that order status updates flow bidirectionally, and that the RIS and PACS
maintain consistent study identifiers. Discrepancies between the two systems can result in orphaned studies
or duplicated records.

HL7 (Health Level Seven) is a set of international standards for the exchange of clinical and administrative
data. In a PACS environment, HL7 messages such as ADT (Admission, Discharge, Transfer) and ORM (Order)
are used to convey patient demographics, order information, and result notifications. The HL7 interface
typically runs over TCP/IP on port 2575, though variations exist. Inspectors must confirm that the HL7
message parsing engine correctly interprets segment fields, that acknowledgment (ACK) messages are
returned, and that error logs are monitored for malformed transmissions.

Image Archive is the core repository where all acquired images are stored long‑term. It can be implemented
using a variety of storage technologies, ranging from direct‑attached disks to network‑attached storage
(NAS) and storage area networks (SAN). The archive must provide redundancy, high availability, and data
integrity checks such as checksum verification. When inspecting an archive, one should evaluate the storage
tiering strategy, review the backup schedule, and verify that the retention policy complies with local
regulations (e.G., HIPAA, GDPR). A failure to adhere to retention rules can expose the facility to legal
penalties.

Viewer is the software application that clinicians use to display and manipulate images. Viewers support
functions such as window/level adjustment, multiplanar reconstruction, and annotation. In a PACS
deployment, both web‑based and native desktop viewers may be used. Inspectors should test the viewer
for compatibility with different image modalities, for response time when loading large studies, and for
compliance with DICOM conformance statements. Challenges often involve browser compatibility,
especially with older versions of Internet Explorer that lack modern JavaScript support.

Network Infrastructure encompasses the routers, switches, firewalls, and cabling that connect modalities,
workstations, and the archive. A robust network is essential for timely image transmission. Key performance
indicators include latency, jitter, packet loss, and throughput. During inspection, network diagrams should
be reviewed, and tools such as ping, traceroute, and packet capture (e.G., Wireshark) should be employed to
verify that DICOM packets are not being fragmented or dropped. A common bottleneck is an undersized
uplink between the modality floor and the core network, which can cause studies to time out.

Storage Tier refers to the hierarchical arrangement of storage media based on performance and cost. Tier 1
typically consists of high‑speed solid‑state drives (SSDs) for recent studies that are accessed frequently. Tier
2 may use high‑capacity hard‑disk drives (HDDs) for older studies, while Tier 3 might involve tape libraries
for long‑term archival. Inspectors need to confirm that the tiering algorithm is correctly configured, that
data migration between tiers occurs without loss, and that the system respects the defined retention
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schedule. Misconfiguration can lead to over‑utilization of expensive SSD space or, conversely, slow retrieval
times for recent studies.

Redundancy is the practice of duplicating critical components to ensure continuous operation in case of
failure. In a PACS context, redundancy can be implemented at the hardware level (dual power supplies, RAID
arrays), the network level (multiple paths, link aggregation), and the software level (failover clusters).
Inspection of redundancy mechanisms includes verifying that heartbeat signals are exchanged between
cluster nodes, that automatic failover occurs within the defined service level agreement (SLA) window, and
that logs capture the transition events. A hidden challenge is “split‑brain” scenarios where two nodes
believe they are primary, potentially causing data corruption.

Compression techniques reduce the size of image files to save storage space and accelerate network
transfer. Two main categories exist: Lossless and lossy compression. Lossless methods, such as Run‑Length
Encoding (RLE) or JPEG‑Lossless, preserve every pixel, making them suitable for diagnostic imaging where
image fidelity is paramount. Lossy compression, exemplified by JPEG or JPEG‑2000 with a high compression
ratio, discards some information to achieve greater size reduction. During inspection, the compression
settings must be validated against the modality’s specifications and the institution’s policy. An inappropriate
lossy setting can degrade image quality below diagnostic acceptability.

JPEG2000 is a wavelet‑based image compression standard that supports both lossless and lossy modes. It is
widely used in radiology because it offers high compression efficiency while maintaining diagnostic quality
when configured correctly. The PACS may be set to automatically convert incoming images to JPEG2000 for
archival. Inspectors should verify that the conversion process preserves required DICOM tags, that the
compression ratio does not exceed the accepted threshold (often 20:1 For lossless, 10:1 For lossy), and that
the viewer can correctly decode JPEG2000 files. Compatibility issues may arise with older viewers that only
support baseline JPEG.

Lossless compression ensures that the original image can be perfectly reconstructed from the compressed
file. This is crucial for modalities such as mammography, where subtle pixel variations influence diagnosis. In
a PACS inspection, lossless compression parameters must be documented, and the system should be tested
by compressing and then decompressing a sample set of images, confirming that pixel values match the
original. A typical challenge is the misconception that lossless compression always yields a 2:1 Reduction;
actual savings depend on image content and noise levels.

Lossy compression reduces file size by permanently discarding less important visual information. While it
can achieve ratios of 10:1 Or higher, it must be employed judiciously. Regulatory bodies often require that
lossy compression be used only for studies that are not needed for medicolegal purposes. Inspectors
should examine the policy governing lossy compression, ensure that the system flags studies that have
been compressed, and verify that a “no‑lossy” flag is set for high‑priority examinations. An error in policy
enforcement can lead to inadvertent degradation of critical images.
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Teleradiology describes the remote interpretation of medical images by radiologists who are not physically
present at the imaging site. This service relies heavily on reliable PACS connectivity, secure VPN tunnels, and
compliant data encryption. During inspection, the teleradiology workflow must be simulated, including
image upload, secure transmission, and remote viewer access. Common challenges include latency spikes
over public internet links, mismatched security certificates, and inconsistent audit trails. Ensuring that all
transmitted images retain full DICOM metadata is essential for legal and clinical accountability.

Audit Trail is a chronological record of all actions performed within the PACS, such as image upload,
retrieval, modification, and deletion. It is a regulatory requirement in many jurisdictions to provide
traceability and to detect unauthorized access. Inspectors should review the audit log configuration, confirm
that timestamps are synchronized via NTP, and verify that log retention meets the mandated period (often
seven years). Log analysis tools can be used to detect anomalies such as repeated failed login attempts or
unexpected bulk deletions.

Network Time Protocol (NTP) synchronizes clocks across all devices in the PACS environment. Accurate
timestamps are vital for study ordering, image acquisition, and audit logging. During inspection, the NTP
server’s reachability should be tested from each node, and the drift between device clocks should be
measured. A drift exceeding a few seconds can cause mismatched study identifiers and complicate forensic
investigations. In high‑availability clusters, NTP configuration must be consistent across primary and
secondary nodes to avoid split‑brain conditions.

Virtual Private Network (VPN) provides an encrypted tunnel for transmitting patient images across public
networks. When a remote radiologist accesses the PACS from an off‑site location, a VPN ensures
confidentiality and integrity. Inspectors should verify that the VPN uses strong encryption algorithms (e.G.,
AES‑256), that authentication is based on certificates rather than simple passwords, and that split‑tunneling
is disabled to prevent data leakage. A common pitfall is the use of outdated VPN protocols such as PPTP,
which are vulnerable to interception.

Firewalls control inbound and outbound traffic to protect the PACS from unauthorized access. A properly
configured firewall will allow only the necessary ports (e.G., 104 For DICOM, 2575 for HL7, 443 for web
viewers) and will block all other traffic. During inspection, a port scan should be performed to confirm that
only approved services are reachable. Stateful inspection must be enabled to track session states, and
intrusion detection/prevention systems (IDS/IPS) should be integrated to monitor for malicious patterns.
Misconfigured firewall rules can inadvertently block legitimate study transfers, causing delays.

Redaction is the process of removing or obscuring protected health information (PHI) from images before
they are shared outside the institution. Certain research or educational uses require de‑identification of
DICOM files. The PACS may include a redaction engine that strips tags such as patient name, ID, and
birthdate. Inspectors should test the redaction tool on a sample set of images, verify that all PHI is removed,
and ensure that the resulting files still retain essential diagnostic information. Failure to fully redact can lead
to privacy breaches and regulatory fines.
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Metadata refers to the set of descriptive information embedded within a DICOM file. This includes patient
demographics, acquisition parameters, study and series identifiers, and equipment details. Accurate
metadata is essential for searchability, billing, and quality assurance. During inspection, metadata integrity
can be validated by comparing the values stored in the PACS database with those displayed in the viewer.
Inconsistent metadata often arises from manual entry errors or from modalities that omit certain optional
tags.

Study is the collection of all images and related data that belong to a single diagnostic examination for a
patient. A study is identified by a unique Study Instance UID, which must remain constant throughout the
life cycle of the examination. Inspectors should confirm that the PACS correctly generates and preserves the
Study Instance UID, that duplicate UIDs are not created, and that the study hierarchy (Study → Series →
Instance) is maintained. Problems with UID collisions can cause images to be overwritten or mis‑linked.

Series groups together images that share the same acquisition parameters within a study. For example, a CT
scan may have one series for the head and another for the neck. Each series is assigned a Series Instance
UID. During inspection, the series organization should be examined to ensure that the modality correctly
assigns series numbers and that the PACS does not merge distinct series inadvertently. Misclassification can
hinder radiologists’ ability to navigate the study efficiently.

Instance is the individual image file within a series, identified by an SOP (Service‑Object Pair) Instance UID.
This UID is globally unique and immutable. Inspectors must verify that the instance UID is generated
according to the DICOM standard (using a combination of an organization’s root UID and a timestamp or
random component). Duplicate instance UIDs can corrupt the archive, while missing UIDs prevent proper
indexing. A routine check involves extracting a sample of instance UIDs and confirming their uniqueness
across the system.

Service‑Object Pair (SOP) class defines the type of DICOM operation being performed, such as Storage,
Query/Retrieve, or Modality Worklist. Each SOP class has a unique UID. For example, the SOP class for CT
Image Storage is 1.2.840.10008.5.1.4.1.1.2. During inspection, the list of supported SOP classes on each
device should be reviewed to ensure compatibility. A missing SOP class (e.G., The modality does not
support Query/Retrieve) can prevent the PACS from retrieving studies on demand.

Query/Retrieve (Q/R) is the DICOM service used to locate and transfer studies between devices. The Q/R
operation consists of C‑Find (search), C‑Move (transfer to a specified AE), and C‑Get (direct retrieval).
Inspectors should test each Q/R command, verify that search filters return correct results, and confirm that
the transferred images retain their original UIDs and metadata. Common challenges include firewall
restrictions that block the secondary data channel used by C‑Move, or misconfigured destination AE titles
that cause the images to be sent to the wrong workstation.

Conformance Statement is a document supplied by a vendor that declares which DICOM and HL7
functionalities a device supports. It serves as a reference during system integration and inspection.
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Inspectors must compare the actual behavior of the device against its conformance statement, noting any
deviations. For instance, if a modality claims support for JPEG2000 lossless compression but transmits only
lossy images, this discrepancy must be recorded and addressed with the vendor.

Vendor Neutral Archive (VNA) is an architecture that stores images in a standardized format, independent
of any specific PACS vendor’s proprietary database. VNAs aim to improve interoperability and
future‑proofing by providing open APIs and supporting multiple data models. When inspecting a VNA, the
focus shifts to validating that the repository adheres to DICOM and IHE (Integrating the Healthcare
Enterprise) profiles, that the storage tiering policies are enforced, and that the migration paths from legacy
PACS are documented. Challenges often involve mapping proprietary metadata fields to standard DICOM
tags.

Integrating the Healthcare Enterprise (IHE) is an initiative that defines integration profiles to ensure that
health IT systems work together seamlessly. Profiles relevant to PACS include Radiology Technical
Framework (RTF), Scheduled Workflow (SWF), and Cross‑Enterprise Document Sharing (XDS). Inspectors
should verify that the implementation of these profiles is compliant, that transaction test scripts (e.G., Using
IHE testing tools) pass without errors, and that error handling follows the IHE recommendations.
Non‑compliance can lead to interoperability gaps when connecting with external facilities.

Cross‑Enterprise Document Sharing (XDS) enables the exchange of medical documents, including images,
across different health enterprises. In a PACS context, XDS can be used to share studies with external
radiology groups or research institutions. Inspectors must confirm that the XDS repository is correctly
configured, that patient consent is appropriately recorded, and that the security model (e.G., Role‑based
access) aligns with privacy regulations. A frequent obstacle is the mismatch of patient identifiers between
the local system and the XDS registry, leading to failed retrievals.

Secure Socket Layer (SSL) and its successor TLS encrypt data in transit between clients and the PACS web
server. Modern implementations require TLS 1.2 Or higher, with strong cipher suites. During inspection, the
certificate chain should be validated, the server’s supported protocols should be enumerated using tools
like OpenSSL, and any weak ciphers (e.G., RC4) should be disabled. Failure to enforce up‑to‑date encryption
can expose patient data to interception.

Role‑Based Access Control (RBAC) restricts system functions based on the user’s job function. For a PACS,
typical roles include Radiologist, Technologist, Administrator, and Guest. Each role is granted specific
permissions such as view‑only, report‑write, or system‑maintenance. Inspectors must audit the RBAC matrix,
test that users cannot exceed their assigned privileges, and verify that role changes are logged. A common
security gap is the use of shared generic accounts, which bypass RBAC tracking.

Single Sign‑On (SSO) allows users to authenticate once and gain access to multiple applications without
re‑entering credentials. In a PACS environment, SSO may be implemented via LDAP, Kerberos, or SAML.
Inspectors should check that the SSO integration respects session timeouts, that token expiration is
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enforced, and that fallback authentication mechanisms are secure. An improperly configured SSO can result
in credential leakage or unauthorized persistence of sessions.

LDAP (Lightweight Directory Access Protocol) provides a centralized directory for user authentication and
authorization. PACS systems often query an LDAP server to retrieve user roles and group memberships.
During inspection, LDAP bind operations should be tested with both valid and invalid credentials, and the
directory’s schema should be examined to ensure that required attributes (e.G., Uid, cn, memberOf) are
present. Replication latency between primary and secondary LDAP servers can cause intermittent login
failures.

Kerberos is a network authentication protocol that uses tickets to allow nodes to prove their identity
securely. It is commonly employed in Windows‑based PACS deployments. Inspectors need to verify that the
Key Distribution Center (KDC) is operational, that service principals are correctly registered, and that ticket
lifetimes are appropriate. A typical challenge is clock skew between client machines and the KDC, which can
invalidate tickets and prevent access.

Snapshot refers to a point‑in‑time copy of the PACS database or archive used for backup or testing
purposes. Snapshots can be taken at the storage level (e.G., LVM snapshot) or at the application level (e.G.,
Database dump). Inspectors should confirm that snapshots are taken at regular intervals, that they are
stored off‑site, and that restoration procedures have been tested. Failure to validate snapshots can render
backup data unusable when a disaster occurs.

Disaster Recovery (DR) is the set of policies and procedures designed to restore PACS functionality after a
catastrophic event. A DR plan typically includes site failover, data replication, and a defined Recovery Time
Objective (RTO). Inspectors must review the DR documentation, verify that secondary sites have
synchronized data, and conduct a tabletop exercise or live failover test. Common pitfalls include
underestimating the RTO for large image repositories, leading to extended downtime.

Encryption at Rest protects stored data by encrypting the underlying disks or file systems. Modern PACS
installations often employ full‑disk encryption (FDE) or file‑level encryption for sensitive archives. Inspectors
should verify that encryption keys are managed securely (e.G., Using a Hardware Security Module), that key
rotation policies exist, and that performance impact is measured. A challenge is ensuring that encrypted
volumes can be mounted automatically during system boot without exposing the keys.

Data Integrity ensures that stored images have not been altered or corrupted. Techniques such as
checksums (MD5, SHA‑256) or digital signatures are used to verify integrity. During inspection, a sample of
images should be checksum‑verified against the recorded values in the PACS database. Any mismatch
indicates potential corruption, which must be investigated and corrected. Automated integrity checks
should be scheduled regularly to detect issues early.

Quality Assurance (QA) programs monitor the performance of imaging equipment, the accuracy of image
processing, and the reliability of the PACS workflow. QA activities include phantom studies, image noise
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measurements, and workflow timing analysis. Inspectors should review the QA schedule, examine recorded
results, and ensure that deviations trigger corrective actions. A common weakness is the lack of
documentation linking QA findings to specific system adjustments.

Phantom Study uses a calibrated object (phantom) to evaluate image quality parameters such as spatial
resolution, contrast, and noise. The results are compared against manufacturer specifications and
institutional tolerances. In a PACS inspection, phantom images can be used to verify that compression
settings have not degraded diagnostic quality and that the viewer correctly renders intensity values.
Inconsistent phantom results may reveal calibration drift or inappropriate compression.

Latency measures the time delay between image acquisition and its availability in the PACS viewer. Low
latency is critical for time‑sensitive procedures such as interventional radiology. Inspectors should measure
latency at various points: Modality to archive, archive to workstation, and workstation to display. Factors
influencing latency include network congestion, storage I/O performance, and server processing load.
Excessive latency can be mitigated by optimizing network paths, adding cache layers, or upgrading storage
hardware.

Cache is a temporary storage area that holds frequently accessed data to improve response time. PACS
systems often employ a cache on the viewer client, on the application server, or at the storage tier.
Inspectors should verify cache size, eviction policies, and consistency mechanisms. An improperly sized
cache can cause memory exhaustion or stale data being displayed. Cache coherence must be maintained,
especially when multiple workstations edit the same study.

Load Balancer distributes incoming network traffic across multiple PACS application servers to ensure high
availability and scalability. Load balancers can operate at Layer 4 (transport) or Layer 7 (application) of the
OSI model. During inspection, the load‑balancing algorithm (e.G., Round‑robin, least‑connections) should
be reviewed, health‑check endpoints verified, and failover behavior tested. A misconfigured load balancer
may direct traffic to a server that is offline, resulting in failed image transfers.

Failover Cluster consists of two or more servers that provide redundancy for critical services. If the primary
node fails, the secondary node assumes the workload automatically. Inspectors must confirm that cluster
resources (e.G., IP address, storage) are correctly shared, that heartbeat intervals are appropriate, and that
the failover process is logged. A challenge is “split‑brain” where both nodes believe they are active,
potentially causing duplicate writes.

Service Level Agreement (SLA) defines the expected performance and availability metrics for the PACS, such
as uptime percentage, maximum response time, and support response windows. Inspectors should compare
actual performance data (e.G., From monitoring tools) against the SLA commitments. Any deviation should
be documented and investigated. Lack of clear SLA definitions can lead to disputes between the imaging
department and IT service providers.

Monitoring Tool is software that collects metrics on system health, including CPU usage, memory
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consumption, disk I/O, network throughput, and application logs. Popular tools include Nagios, Zabbix, and
proprietary solutions. During inspection, the monitoring configuration should be reviewed to ensure critical
PACS components are covered, thresholds are set appropriately, and alerts are routed to the correct
personnel. Over‑alerting can cause alert fatigue, while under‑alerting may miss early warning signs.

Log Rotation manages the size of log files by archiving older entries and creating new files. Proper log
rotation prevents disk space exhaustion and ensures that recent logs are readily accessible. Inspectors must
verify that rotation policies (e.G., Daily, size‑based) are in place, that compressed logs are retained for the
required period, and that log integrity is maintained (e.G., Using immutable storage). Inadequate rotation
can result in lost forensic evidence.

Digital Signature provides a cryptographic method to verify the authenticity and integrity of a DICOM
object. The signature is stored as a private tag within the file and can be validated using the sender’s public
key. In regulated environments, digital signatures may be required for certain study types. Inspectors should
test signature creation, verify that the signature validates correctly on receipt, and ensure that the
verification process is logged. A failure to verify signatures can indicate tampering or transmission errors.

Radiology Reporting System (RRS) is the software used by radiologists to create and sign diagnostic reports.
It often integrates with the PACS via HL7 ORU (Observation Result) messages. Inspectors should confirm
that report data is correctly linked to the corresponding study, that the report status (e.G., Preliminary, final)
propagates back to the PACS, and that audit trails capture report authorizations. Inconsistent linkage can
lead to reports being mis‑assigned or lost.

Structured Reporting (SR) is a DICOM modality that allows radiologists to generate reports in a
machine‑readable format, embedding findings, measurements, and codes. SR facilitates downstream
analytics and decision support. During inspection, the generation of SR objects should be validated,
ensuring that required coding systems (e.G., SNOMED CT, LOINC) are used and that the PACS can store and
retrieve SR documents without loss. A challenge is ensuring that all workstations have the SR viewer
capability.

Measurement Tool within a viewer enables clinicians to place calipers, angles, and region‑of‑interest (ROI)
markers on images. These measurements are often stored as DICOM Structured Report objects. Inspectors
should verify that the measurement data is correctly saved, that it persists across sessions, and that it can be
exported for research purposes. Inaccurate measurement storage can affect clinical decisions and research
outcomes.

Radiation Dose Monitoring tracks the amount of ionizing radiation a patient receives during procedures
such as CT or fluoroscopy. Dose information is stored in DICOM Radiation Dose Structured Report (RDSR)
objects. Inspectors must ensure that the modality correctly records dose metrics (e.G., CTDIvol, DLP), that
the PACS archives the RDSR, and that dose monitoring software can retrieve and aggregate this data. Failure
to capture dose information can impede compliance with radiation safety regulations.
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Enterprise Imaging expands the concept of PACS beyond radiology to include other specialties such as
cardiology, pathology, and ophthalmology. This broader approach requires interoperability across diverse
imaging modalities and specialized viewers. Inspectors should assess whether the PACS architecture
supports multimodality integration, whether the metadata schema accommodates specialty‑specific tags,
and whether the access controls can differentiate between departmental users. A common difficulty is
aligning naming conventions across specialties.

Interoperability describes the ability of different systems to exchange and use information seamlessly. In the
PACS context, interoperability hinges on adherence to DICOM, HL7, IHE profiles, and common APIs (e.G.,
RESTful services). Inspectors must test cross‑vendor communication, verify that data mapping is accurate,
and confirm that version mismatches do not cause failures. Lack of interoperability can force departments
to maintain duplicate systems, increasing cost and complexity.

API (Application Programming Interface) provides programmatic access to PACS functions such as search,
retrieve, and store. Modern PACS platforms often expose RESTful APIs that return JSON or XML
representations of studies. Inspectors should test the API endpoints for authentication, rate limiting, and
correct handling of edge cases (e.G., Large result sets). Security considerations include preventing injection
attacks and ensuring that API keys are rotated regularly.

RESTful Service follows the principles of Representational State Transfer, using standard HTTP methods (GET,
POST, PUT, DELETE) to manipulate resources. In a PACS, a RESTful service may allow a client to request a
study by its UID or to upload a new series. Inspectors must verify that the service complies with HTTP status
code conventions, that error messages are informative, and that transport security (TLS) is enforced. An
improperly designed REST endpoint can expose sensitive data or allow unauthorized modifications.

FHIR (Fast Healthcare Interoperability Resources) is a newer HL7 standard that uses modern web
technologies for data exchange. Some PACS vendors provide FHIR endpoints for accessing study metadata
or patient information. Inspectors should evaluate the FHIR implementation for conformance to the
specification, for correct use of resources such as ImagingStudy and DiagnosticReport, and for proper
authentication (e.G., OAuth2). Integrating FHIR can simplify connections with electronic health record (EHR)
systems, but it also introduces additional security considerations.

Electronic Health Record (EHR) is the digital version of a patient’s chart, containing clinical notes, lab results,
and imaging references. The PACS must integrate with the EHR to provide seamless access to images within
the clinician’s workflow. Inspectors should verify that image links in the EHR resolve correctly, that access
permissions are consistent across systems, and that audit trails capture cross‑system accesses. A frequent
issue is broken hyperlinks caused by mismatched patient identifiers.

Patient Identifier Cross‑Reference (PIX) is an IHE profile that resolves multiple identifiers for the same
patient across disparate systems. In a multi‑hospital network, a patient may have different IDs in each PACS.
PIX helps unify these identifiers, ensuring that studies are correctly linked regardless of the source system.
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Inspectors should test the PIX service with known duplicate identifiers, confirm that the returned unified ID
matches the expected value, and verify that the PACS uses this ID for indexing. Failure to resolve identifiers
can lead to fragmented patient records.

Enterprise Service Bus (ESB) provides a middleware layer that routes messages between applications,
applying transformations and routing rules. In a complex PACS environment, an ESB may handle HL7,
DICOM, and FHIR traffic, applying security policies and logging. Inspectors should review the ESB
configuration for proper message validation, error handling, and performance impact. Bottlenecks in the
ESB can cause delays in order processing or image retrieval.

Data Migration is the process of moving historical images and associated metadata from an old archive to a
new system. Migration must preserve image quality, UID integrity, and audit trails. Inspectors should audit
the migration plan, verify that source and destination checksums match, and confirm that any custom tags
are retained. A typical challenge is the incompatibility of proprietary database schemas, requiring custom
scripts to map data correctly.

Legacy System refers to older PACS or imaging devices that may not support current standards or security
protocols. Maintaining legacy equipment can increase operational risk. Inspectors should assess the
exposure of legacy systems, evaluate the feasibility of upgrading firmware, and determine whether network
segmentation can isolate them safely. In some cases, a gateway device can translate legacy protocols to
modern equivalents, but this adds complexity.

Network Segmentation divides a larger network into smaller, isolated zones to reduce the attack surface. In
a PACS deployment, segmentation may separate the imaging floor, the archive, and the administrative
network. Inspectors must verify that firewall rules enforce the intended segmentation, that necessary
inter‑zone communication (e.G., DICOM, HL7) is permitted, and that monitoring covers traffic across
segment boundaries. Improper segmentation can either block essential traffic or expose sensitive data to
unsecured zones.

Zero‑Trust Architecture assumes that no network segment is inherently trustworthy and requires continuous
verification of each request. Implementing zero‑trust in a PACS environment involves strong authentication,
micro‑segmentation, and device attestation. Inspectors should evaluate whether the system enforces
least‑privilege access, whether each component validates certificates for every connection, and whether
anomalous behavior triggers adaptive controls. Transitioning to zero‑trust can be challenging due to legacy
equipment that lacks modern security capabilities.

Device Attestation is a process where a device proves its identity and integrity, often using TPM (Trusted
Platform Module) or secure boot mechanisms. In a high‑security PACS, attestation can ensure that only
authorized modalities and workstations join the network. Inspectors should confirm that attestation policies
are in place, that the PACS validates the attestation evidence, and that any device failing attestation is
quarantined. A practical difficulty is managing attestation certificates for a large fleet of devices.
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Patch Management involves the systematic deployment of software updates to fix vulnerabilities, improve
performance, or add features. In a PACS environment, patches may be released for the operating system,
DICOM libraries, database engines, and viewer applications. Inspectors should review the patch schedule,
verify that patches are tested in a staging environment before production rollout, and confirm that rollback
procedures exist. Neglecting patch management can leave the system exposed to known exploits.

Vulnerability Scan uses automated tools to detect security weaknesses in the PACS infrastructure. Scans
should cover open ports, outdated software versions, misconfigurations, and weak cipher suites. Inspectors
must ensure that scans are performed regularly, that findings are triaged based on risk, and that
remediation actions are documented. A common pitfall is treating scan results as a one‑time activity rather
than an ongoing process.

Penetration Test (pen test) simulates an attacker’s techniques to evaluate the effectiveness of security
controls. For a PACS, a pen test may attempt to intercept DICOM traffic, exploit authentication flaws, or gain
unauthorized access to the archive. Inspectors should coordinate with qualified security professionals,
define the scope (e.G., Internal vs. External), and review the test report for actionable recommendations.
Successful pen tests can uncover hidden vulnerabilities that routine scans miss.

Business Continuity Plan (BCP) outlines the procedures to maintain essential functions during disruptions,
such as power outages or network failures. The BCP for a PACS must address alternative image acquisition
methods, temporary storage solutions, and communication protocols with clinicians. Inspectors should
verify that the BCP is documented, that key personnel are aware of their roles, and that periodic drills have
been conducted. An untested BCP can lead to chaotic responses during real incidents.

Service Desk is the first point of contact for users reporting PACS issues. Effective ticketing systems track
incident severity, assign ownership, and capture resolution details. Inspectors should review service desk
metrics (e.G.
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