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Professional Certificate in PACS System Inspection

Radiation Safety in PACS Systems

A
ALARA Principle
Related terms: radiation dose optimization, exposure limit
Explanation: The ALARA Principle (As Low As Reasonably Achievable) directs that all radiation work aim to
minimize dose to patients, staff, and the public, taking into account economic and social factors. In a PACS
environment, this means configuring imaging protocols to use the lowest viable exposure settings while
preserving diagnostic image quality. Example: Adjusting CT scan parameters such as tube current and
voltage based on patient size to stay within ALARA limits. Practical application includes routine review of
protocol settings and dose reports generated by the PACS. Challenges involve balancing image quality
against dose, especially in pediatric imaging where lower doses are critical but diagnostic detail must
remain sufficient.

Artifact Management
Related terms: image quality control, reconstruction algorithm
Explanation: Artifact management refers to the identification, reduction, or elimination of image distortions
that may affect diagnostic interpretation and lead to unnecessary repeat examinations, thereby increasing
radiation exposure. In PACS, tools that flag common artifacts (e.g., motion blur, beam hardening) help
technologists intervene early. Example: Using automated motion‑correction software that flags images with
high noise levels for review before they are archived. Practical application includes integrating artifact
detection into the workflow so that corrective actions are taken before the image is stored. Challenges
include differentiating true pathology from artifact, especially when artifact mimics disease, leading to
potential over‑imaging.

B
Beam Collimation
Related terms: field size reduction, scatter reduction
Explanation: Beam collimation narrows the X‑ray beam to the area of clinical interest, reducing patient dose
and improving image contrast. Within a PACS‑linked imaging suite, collimation settings are recorded and
can be audited for compliance. Example: A radiographer sets a tight collimation box on a chest X‑ray,
resulting in a dose reduction of up to 30 %. Practical application includes using PACS dose‑tracking
dashboards to monitor collimation effectiveness across departments. Challenges arise when technologists
override collimation for convenience, leading to increased scatter and unnecessary exposure.

Biological Effectiveness
Related terms: radiation weighting factor, effective dose
Explanation: Biological effectiveness quantifies the potential for radiation to cause biological damage,
accounting for the type of radiation and tissue sensitivity. In PACS, effective dose values are stored
alongside images, enabling clinicians to assess cumulative exposure. Example: A patient’s cumulative
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effective dose after multiple CT scans is displayed in the PACS record, prompting consideration of
alternative modalities. Practical application includes decision support tools that alert when a patient’s
accumulated dose exceeds a threshold. Challenges involve ensuring that dose calculations are accurate and
that clinicians understand the significance of effective dose.

C
CT Dose Index (CTDI)
Related terms: dose‑volume histogram, patient dose
Explanation: CTDI measures the radiation output of a CT scanner for a standardized phantom and is used as
a reference for dose optimization. PACS systems capture CTDIvol values in the DICOM header, allowing
dose trend analysis. Example: A PACS audit shows that CTDIvol for abdominal scans has risen by 15 % after a
software upgrade, prompting protocol review. Practical application includes setting institutional CTDI
reference levels and generating alerts when scans exceed these levels. Challenges include variability in CTDI
due to patient size and scanner model, requiring normalization for meaningful comparisons.

Control Limits
Related terms: quality assurance, statistical process control
Explanation: Control limits define acceptable ranges for radiation dose metrics, based on statistical analysis
of historical data. In a PACS‑driven quality assurance program, dose data are plotted and control limits are
applied to detect out‑of‑control events. Example: A sudden spike in fluoroscopy dose beyond the upper
control limit triggers an investigation that uncovers a mis‑calibrated detector. Practical application includes
automated reporting that flags dose excursions for corrective action. Challenges involve setting limits that
are neither too lax (missing problems) nor too strict (causing unnecessary alarms).

D
Diagnostic Reference Levels (DRLs)
Related terms: benchmarking, dose optimization
Explanation: DRLs represent dose values for typical examinations that should not be exceeded for standard-
sized patients, serving as a benchmark for dose optimization. PACS systems aggregate dose metrics across
institutions, facilitating DRL comparison. Example: A hospital compares its chest CT DRL to national
benchmarks and identifies a 20 % excess, leading to protocol modification. Practical application includes
integrating DRL alerts into the PACS workflow so technologists receive real‑time feedback. Challenges
include adapting DRLs for diverse patient populations and equipment variations.

Digital Subtraction Angiography (DSA) Safety
Related terms: fluoroscopy dose, image processing
Explanation: DSA combines fluoroscopic imaging with digital subtraction to visualize vascular structures,
often requiring high radiation doses. Safety measures include limiting frame rates, using collimation, and
employing dose‑saving algorithms. PACS archives DSA series with dose metrics, enabling retrospective dose
audits. Example: Reviewing DSA cases in PACS shows that lower frame rates maintain diagnostic quality
while reducing dose by 25 %. Practical application involves protocol presets that automatically enforce
dose‑saving parameters. Challenges include maintaining image clarity in low‑dose settings, especially for
small vessels.
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E
Effective Dose (E)
Related terms: dose conversion coefficients, population dose
Explanation: Effective dose, measured in sieverts, reflects the risk‑weighted sum of doses to individual
organs, allowing comparison across different procedures. PACS records the effective dose for each
examination, supporting cumulative exposure tracking. Example: A pediatric patient’s effective dose after
several CT scans is displayed in the PACS, prompting a switch to MRI for subsequent imaging. Practical
application includes decision‑support tools that suggest alternative modalities when effective dose exceeds
age‑specific thresholds. Challenges involve ensuring that conversion coefficients are up‑to‑date and that
clinicians interpret effective dose appropriately.

Exposure Index (EI)
Related terms: image quality indicator, automatic exposure control
Explanation: The Exposure Index quantifies the amount of radiation used to produce a digital radiograph,
providing an objective measure of exposure adequacy. PACS can store EI values, enabling trend analysis and
protocol refinement. Example: A series of chest radiographs shows EI values consistently lower than the
recommended range, indicating under‑exposure and prompting protocol adjustment. Practical application
includes real‑time EI feedback on the console, reducing the need for repeat exposures. Challenges include
variability in EI across different manufacturers and the need for staff training on interpreting EI.

F
Fluoroscopy Time (FT)
Related terms: dose‑area product, real‑time monitoring
Explanation: Fluoroscopy time measures the duration of X‑ray exposure during a procedure, directly
influencing patient dose. PACS archives fluoroscopy time alongside dose‑area product (DAP) for each study.
Example: A cardiology suite monitors FT in PACS and implements a “time‑out” protocol when FT exceeds
10 minutes, reducing unnecessary exposure. Practical application includes integrating FT alerts into the PACS
reporting interface. Challenges involve balancing procedural complexity with dose, especially in
interventional cases where longer FT may be clinically necessary.

Field of View (FOV) Optimization
Related terms: image reconstruction, detector coverage
Explanation: Optimizing the FOV ensures that only the region of interest is imaged, reducing scatter and
dose. In PACS, FOV parameters are stored and can be audited for consistency. Example: Adjusting the FOV
for a head CT from full‑brain to targeted brain stem reduces dose by 12 % without compromising diagnostic
information. Practical application includes protocol templates that pre‑set optimal FOV based on clinical
indication. Challenges involve preventing inadvertent truncation of anatomy that could lead to repeat scans.

G
General Dose Limits
Related terms: occupational exposure, regulatory standards
Explanation: General dose limits define the maximum permissible radiation exposure for occupational
workers and the public, as established by bodies such as the ICRP and NCRP. PACS can aid compliance by
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tracking staff badge readings and correlating them with procedural data. Example: A radiology department
uses PACS dose logs to verify that technologists’ annual occupational dose remains below 20 mSv. Practical
application includes automated generation of compliance reports. Challenges include ensuring accurate
badge usage and reconciling discrepancies between badge data and PACS‑derived dose estimates.

Geometric Distortion Correction
Related terms: image registration, spatial accuracy
Explanation: Geometric distortion arises from detector imperfections and magnetic field variations,
potentially leading to mis‑localization of structures and unnecessary repeat imaging. PACS systems can
apply correction algorithms during image import, preserving spatial fidelity. Example: Applying distortion
correction to a cone‑beam CT reduces the need for repeat scans in image‑guided radiotherapy. Practical
application includes routine verification of distortion correction performance. Challenges involve
maintaining correction accuracy across different scanner models and field strengths.

H
Half‑Value Layer (HVL)
Related terms: beam quality, attenuation
Explanation: HVL is the thickness of material required to reduce the X‑ray beam intensity by 50 %, serving as
an indicator of beam quality. PACS stores HVL values in the DICOM header, allowing periodic verification of
beam filtration. Example: A routine HVL measurement shows a decrease, indicating possible filtration
degradation, leading to a service call. Practical application includes trend analysis of HVL to detect
equipment drift. Challenges involve ensuring consistent measurement techniques and interpreting HVL
changes in the context of clinical impact.

Hybrid Imaging Safety
Related terms: PET/CT integration, radiopharmaceutical dose
Explanation: Hybrid imaging combines modalities (e.g., PET with CT) and introduces both ionizing radiation
from the CT component and radiopharmaceutical exposure. PACS integrates dose data from both sources,
providing a comprehensive exposure profile. Example: A PACS report displays CTDIvol for the CT portion
and administered activity (MBq) for the PET portion, enabling total dose assessment. Practical application
includes scheduling decisions that limit cumulative radiation for high‑risk patients. Challenges include
coordinating dose reporting across modalities and ensuring accurate dose conversion for
radiopharmaceuticals.

I
Image Gently Initiative
Related terms: pediatric dose reduction, protocol optimization
Explanation: Image Gently is a global campaign promoting radiation safety in pediatric imaging through
education and protocol adjustment. PACS supports the initiative by storing pediatric dose metrics and
enabling comparison against child‑specific DRLs. Example: Implementing Image Gently protocols reduces
pediatric chest CT dose by 30 % while maintaining diagnostic quality. Practical application includes PACS
dashboards that flag pediatric exams exceeding recommended dose thresholds. Challenges involve
maintaining awareness among staff and ensuring that dose reduction does not compromise clinical
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outcomes.

In‑Room Shielding
Related terms: lead barriers, scatter reduction
Explanation: In‑room shielding comprises physical barriers (e.g., lead glass, movable shields) that protect
staff and patients from scatter radiation during procedures. PACS can record the use of shielding in
procedure metadata, facilitating compliance audits. Example: A fluoroscopy suite logs shield deployment for
each case, confirming that staff consistently use protection. Practical application includes integrating shield
status sensors with PACS to automatically document usage. Challenges involve ensuring shield availability,
proper positioning, and avoiding interference with image acquisition.

J
Justification Principle
Related terms: clinical decision support, risk‑benefit analysis
Explanation: The justification principle mandates that any radiologic examination must be warranted by a
clear clinical benefit that outweighs the radiation risk. PACS integrates decision‑support tools that prompt
ordering clinicians to select appropriate indications. Example: An ordering system linked to PACS requires
the clinician to confirm that a CT scan is necessary for suspected pulmonary embolism, reducing
inappropriate imaging. Practical application includes audit trails that document justification for each study.
Challenges involve balancing workflow efficiency with thorough justification, especially in emergency
settings.

K
Kinetic Energy Released in a Pulse (KERMA)
Related terms: absorbed dose, dose calculation
Explanation: KERMA quantifies the energy transferred from photons to charged particles per unit mass at a
point in tissue, forming the basis for absorbed dose calculations. PACS may store KERMA values derived
from CT scanner output for advanced dose analysis. Example: Using KERMA data, physicists assess dose
distribution in a phantom study to validate new protocol settings. Practical application includes research
where KERMA assists in modeling patient-specific dose. Challenges involve translating KERMA to clinically
relevant dose metrics and ensuring accurate input parameters.

L
Lead Apron Use
Related terms: personal protective equipment, occupational dose reduction
Explanation: Lead aprons attenuate scattered X‑ray photons, reducing occupational dose to radiology staff.
PACS can incorporate apron usage logs into staff dose records for comprehensive monitoring. Example: A
department tracks apron wear time via badge‑linked sensors, demonstrating a 40 % reduction in staff dose
over a year. Practical application includes integrating apron detection with PACS workflow to remind staff of
protective equipment. Challenges include ensuring apron integrity, proper fit, and compliance during
lengthy procedures.

Linear No‑Threshold (LNT) Model
Related terms: radiation risk assessment, stochastic effects
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Explanation: The LNT model assumes that any amount of radiation, no matter how small, carries a
proportional risk of stochastic effects such as cancer. This model underpins many regulatory dose limits and
safety policies. In PACS, LNT considerations influence the setting of alarm thresholds for cumulative dose.
Example: A PACS alert triggers when a patient’s cumulative effective dose exceeds 100 mSv, prompting a
review of alternative imaging. Practical application includes using LNT‑based risk calculators alongside PACS
data. Challenges involve communicating the probabilistic nature of LNT to clinicians and patients without
causing undue alarm.

M
Monte Carlo Dose Simulation
Related terms: patient‑specific modeling, computational dosimetry
Explanation: Monte Carlo methods use stochastic modeling to simulate photon interactions within patient
anatomy, providing highly accurate dose estimates. PACS can interface with Monte Carlo software to
generate dose maps that are stored with the image series. Example: For a complex interventional radiology
case, Monte Carlo simulation predicts organ doses, which are then reviewed in PACS to justify the
procedure. Practical application includes research and quality assurance where precise dose modeling
informs protocol adjustments. Challenges involve computational intensity, need for detailed patient models,
and integration into routine workflow.

Modality‑Specific DRLs
Related terms: CTDRL, DXDRL
Explanation: Modality‑specific DRLs provide dose benchmarks tailored to each imaging technology, such as
CT, digital radiography (DX), and fluoroscopy. PACS aggregates modality‑wise dose data, enabling
comparison against these benchmarks. Example: A hospital’s DXDRL for adult chest radiographs is 0.1 mGy;
PACS data shows a median of 0.12 mGy, prompting protocol refinement. Practical application includes
automated reporting that highlights modalities exceeding their DRLs. Challenges involve maintaining
up‑to‑date DRLs as technology evolves and accounting for patient size variations.

N
National Dose Registry
Related terms: centralized reporting, population monitoring
Explanation: A national dose registry collects radiation dose information from participating institutions,
facilitating large‑scale monitoring of public exposure. PACS systems can export dose metrics in standardized
formats (e.g., DICOM SR) for submission. Example: A regional health authority receives quarterly PACS dose
reports, identifying trends and targeting high‑dose practices for intervention. Practical application includes
benchmarking institutions against national averages. Challenges involve data privacy, standardization of
reporting formats, and ensuring timely data transmission.

Noise Index (NI)
Related terms: image quality metric, automatic exposure control
Explanation: The Noise Index quantifies acceptable image noise level and is used by automatic exposure
control (AEC) systems to adjust radiation output. PACS stores NI values for each exam, allowing
retrospective assessment of image quality versus dose. Example: A series of low‑dose CT scans with a higher
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NI maintains diagnostic adequacy while reducing dose by 25 %. Practical application includes protocol
presets that define NI targets for specific clinical questions. Challenges involve selecting appropriate NI
values for different body parts and patient sizes without compromising detection of subtle findings.

O
Occupational Dose Monitoring
Related terms: personal dosimetry, badge reading
Explanation: Occupational dose monitoring tracks the cumulative radiation exposure of staff using personal
dosimeters. PACS can correlate badge data with specific procedures, providing insight into dose sources.
Example: Integration of badge readers with PACS timestamps reveals that interventional cardiologists
receive the highest occupational doses, prompting targeted shielding interventions. Practical application
includes generating individual dose reports directly from PACS data. Challenges include ensuring badge
compliance, accurate time stamping, and reconciling badge data with procedural logs.

Optimization Cycle
Related terms: Plan‑Do‑Check‑Act, continuous quality improvement
Explanation: The optimization cycle is a systematic approach to iteratively improve radiation safety,
encompassing planning, implementation, evaluation, and adjustment. In a PACS‑driven safety program,
each cycle uses dose data to inform protocol changes. Example: After an audit reveals elevated dose in
lumbar spine CTs, the plan phase adjusts kVp and mAs, the do phase implements the change, the check
phase evaluates dose reduction via PACS, and the act phase standardizes the new protocol. Practical
application includes scheduled quarterly reviews. Challenges involve maintaining staff engagement and
keeping documentation up‑to‑date.

P
Patient Dose Tracking
Related terms: cumulative dose, dose history
Explanation: Patient dose tracking records each radiation exposure a patient receives, enabling cumulative
dose assessment over time. PACS stores dose metrics alongside images, creating a longitudinal dose record
accessible to clinicians. Example: A pediatric patient’s PACS profile shows a cumulative effective dose of
2 mSv after three CT scans, influencing the decision to use ultrasound for subsequent evaluation. Practical
application includes alerts when cumulative dose exceeds age‑adjusted thresholds. Challenges involve
integrating data from external imaging facilities and ensuring interoperability of dose records.

Phantom Testing
Related terms: quality assurance, dose measurement
Explanation: Phantom testing uses standardized objects that simulate human tissue to evaluate image
quality and dose performance of imaging equipment. PACS archives phantom test results, allowing trend
analysis. Example: Quarterly CT phantom scans demonstrate a gradual increase in noise, prompting
calibration. Practical application includes establishing baseline performance metrics and detecting drift.
Challenges include selecting appropriate phantoms for diverse modalities and interpreting results in the
context of clinical performance.

Q
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Quality Assurance (QA) Program
Related terms: preventive maintenance, dose audit
Explanation: A QA program encompasses scheduled activities to ensure imaging equipment operates within
safe and optimal parameters, including dose checks, image quality assessments, and equipment calibration.
PACS serves as the repository for QA documentation, test results, and corrective actions. Example: A QA
calendar integrated with PACS automatically generates work orders for quarterly dose measurements.
Practical application includes using PACS dashboards to monitor compliance with QA schedules. Challenges
involve resource allocation, data management, and maintaining up‑to‑date documentation across multiple
sites.

Quantitative Imaging Biomarkers (QIBs)
Related terms: dose‑response relationship, image analysis
Explanation: QIBs are measurable image features that correlate with biological processes, often requiring
precise acquisition parameters to ensure reproducibility. Radiation dose can affect the reliability of QIBs;
thus, dose optimization is essential. PACS stores both the quantitative measurements and associated dose
information for correlation studies. Example: In a lung cancer trial, QIBs derived from low‑dose CT are
validated against higher‑dose scans, demonstrating acceptable variance. Practical application includes
protocol standardization to support QIB consistency. Challenges involve balancing dose reduction with the
need for high‑resolution data.

R
Radiation Dose Index Monitoring (RDIM)
Related terms: real‑time dose feedback, dose alerts
Explanation: RDIM systems provide immediate dose information to technologists and clinicians, often
integrated within the PACS interface. They display metrics such as CTDIvol, DAP, and EI at the time of
acquisition. Example: An RDIM display warns the technologist when a pediatric CT dose exceeds the preset
threshold, prompting protocol modification before the scan is completed. Practical application includes
automatic documentation of dose alerts in the PACS audit trail. Challenges involve avoiding alarm fatigue
and ensuring that alerts are actionable.

Radiation Safety Officer (RSO)
Related terms: regulatory compliance, radiation protection program
Explanation: The RSO is responsible for overseeing radiation safety policies, training, and compliance within
an institution. PACS provides the RSO with dose data, audit reports, and incident logs necessary for
oversight. Example: The RSO reviews monthly PACS dose summaries to identify trends and implements
corrective actions. Practical application includes the RSO generating annual compliance reports directly
from PACS analytics. Challenges involve staying current with evolving regulations and ensuring staff
adherence to safety protocols.

S
Scatter Radiation Management
Related terms: collimation, shielding
Explanation: Managing scatter radiation reduces unintended exposure to patients and staff and improves
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image contrast. In PACS, scatter metrics can be inferred from dose‑area product and collimation data.
Example: A PACS audit shows that inadequate collimation in interventional procedures leads to higher
scatter, prompting a training session on proper field sizing. Practical application includes integrating scatter
dose calculations into procedure checklists. Challenges involve balancing procedural speed with optimal
collimation, especially in emergent cases.

Standardized Dose Reporting (SDR)
Related terms: DICOM Structured Report, Radiation Dose Structured Report (RDSR)
Explanation: SDR defines uniform formats for transmitting dose information across modalities and systems,
facilitating interoperability. PACS receives and stores RDSRs, enabling dose aggregation and analysis.
Example: A multi‑vendor imaging department adopts SDR, allowing seamless dose comparison across CT,
fluoroscopy, and nuclear medicine systems. Practical application includes automated extraction of dose
metrics for regulatory reporting. Challenges involve ensuring all equipment generates compliant SDRs and
handling legacy systems lacking SDR capabilities.

T
Time‑Weighted Dose (TWD)
Related terms: dose‑rate, exposure duration
Explanation: TWD calculates dose by integrating dose‑rate over exposure time, commonly used in
fluoroscopic procedures. PACS captures both dose‑rate and fluoroscopy time, enabling TWD computation.
Example: A PACS report shows a TWD of 15 mGy·min for a hepatic embolization, informing risk assessment.
Practical application includes setting TWD thresholds for procedure types. Challenges include variability in
dose‑rate due to equipment settings and patient movement.

Threshold Dose
Related terms: deterministic effect, skin erythema
Explanation: Threshold dose is the minimum radiation level at which deterministic effects (e.g., skin
reddening) may appear. PACS can alert when cumulative skin dose from a single procedure approaches this
threshold. Example: A long‑duration interventional case registers a skin dose of 2 Gy, nearing the 2 Gy
threshold for erythema, prompting procedural pause. Practical application includes real‑time skin dose
mapping integrated with PACS. Challenges involve accurate skin dose estimation and communicating risk to
the operator without interrupting workflow.

U
Uncertainty Analysis
Related terms: measurement error, dose estimation variance
Explanation: Uncertainty analysis quantifies the confidence interval around dose measurements, accounting
for factors such as equipment calibration, patient size, and algorithmic assumptions. PACS can store
uncertainty parameters alongside dose values for comprehensive reporting. Example: A dose audit includes
a ±5 % uncertainty margin, guiding interpretation of dose trends. Practical application includes
incorporating uncertainty into risk assessments and decision‑support tools. Challenges involve
communicating uncertainty to clinicians accustomed to point estimates and ensuring consistent
methodology across modalities.
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Uniformity Index
Related terms: image uniformity, flat‑field correction
Explanation: The Uniformity Index assesses the consistency of pixel values across a homogeneous area of an
image, indicating detector performance. PACS archives uniformity test results, enabling trend monitoring.
Example: A gradual decline in uniformity index for a digital radiography detector signals the need for
recalibration. Practical application includes scheduling preventive maintenance based on uniformity trends.
Challenges involve differentiating true detector drift from temporary environmental influences.

V
Video Fluoroscopic Recording (VFR) Dose
Related terms: real‑time dose display, procedure documentation
Explanation: VFR captures continuous fluoroscopic images for procedural documentation, contributing to
patient dose. PACS stores both the video files and associated dose metrics, allowing retrospective review of
dose distribution. Example: Reviewing a VFR study in PACS reveals periods of high dose due to prolonged
cine acquisition, leading to protocol modification. Practical application includes using PACS to annotate
high‑dose segments for educational purposes. Challenges involve large data volumes and ensuring
synchronization between video frames and dose timestamps.

Voltage (kVp) Optimization
Related terms: beam quality, contrast enhancement
Explanation: Adjusting the kilovoltage peak (kVp) alters beam penetration and contrast, influencing both
image quality and dose. PACS records kVp settings for each exam, enabling analysis of optimization
opportunities. Example: Lowering kVp from 120 to 100 for adult abdominal CT improves contrast while
reducing dose by 10 %. Practical application includes protocol libraries that recommend
patient‑size‑adjusted kVp. Challenges involve training staff to select appropriate kVp and preventing
over‑compensation that could increase noise.

W
Weighted Dose (WD)
Related terms: organ weighting factors, effective dose calculation
Explanation: Weighted dose combines organ doses with tissue weighting factors to calculate effective dose,
reflecting overall risk. PACS can compute weighted dose using embedded software that accesses organ
dose data from CT dose‑volumetric reports. Example: A PACS report shows a weighted dose of 5 mSv for a
head CT, guiding the clinician’s decision on repeat imaging. Practical application includes generating patient
dose summaries that include weighted dose. Challenges involve ensuring accurate organ dose extraction
and applying the latest weighting factors.

Workload Management
Related terms: procedure scheduling, dose budgeting
Explanation: Workload management balances the number of imaging procedures with available resources
while maintaining radiation safety standards. PACS provides data on procedure volume, dose per study, and
equipment utilization. Example: Analysis of PACS data reveals a peak in high‑dose CT scans during certain
hours, prompting redistribution of cases to lower‑dose protocols. Practical application includes using PACS

Read online: https://learnuni.com/glossaries/3367287/radiation-safety-
in-pacs-systems

LearnUNI · 22 Jul 2026



G LO S S A RY

analytics to forecast workload and allocate staff accordingly. Challenges include fluctuating demand,
equipment downtime, and maintaining consistent dose standards across varied workloads.

X
X‑Ray Tube Output Calibration
Related terms: mA‑s settings, dose consistency
Explanation: Calibration of the X‑ray tube ensures that the output (in milliamperes‑seconds) matches the
programmed values, providing reliable dose delivery. PACS can record calibration dates and results, linking
them to subsequent dose measurements. Example: After a calibration check, PACS data shows a 3 %
reduction in patient dose, confirming improved output accuracy. Practical application includes scheduling
regular calibrations and documenting results in PACS. Challenges involve coordinating calibration with
clinical schedules and interpreting minor variations in output.

X‑Ray Beam Filtration
Related terms: half‑value layer, beam hardening
Explanation: Beam filtration removes low‑energy photons, reducing patient skin dose and improving beam
quality. PACS captures filtration parameters (e.g., added aluminum thickness) in the DICOM header,
enabling verification of compliance. Example: An audit of PACS data reveals a missing filter on a portable
X‑ray unit, leading to increased patient dose and subsequent corrective action. Practical application includes
routine checks of filter integrity and documentation in PACS. Challenges involve detecting filter degradation
over time and ensuring consistent documentation across equipment.

Y
Yield of Diagnostic Information
Related terms: clinical utility, dose‑benefit ratio
Explanation: Yield refers to the proportion of examinations that provide clinically actionable information
relative to the radiation dose incurred. PACS can track outcome data linked to imaging studies, enabling
calculation of diagnostic yield. Example: A study shows that only 40 % of routine lumbar spine CTs alter
management, prompting a review of ordering practices. Practical application includes using yield metrics to
justify or limit certain high‑dose examinations. Challenges involve collecting reliable outcome data and
integrating it with dose information.

Yearly Dose Review
Related terms: annual audit, regulatory reporting
Explanation: A yearly dose review consolidates all radiation exposure data for patients and staff, assessing
compliance with dose limits and identifying trends. PACS serves as the central repository for this data,
generating comprehensive reports. Example: The annual review highlights a gradual increase in pediatric CT
doses, leading to protocol tightening for the following year. Practical application includes preparing
regulatory submissions using PACS‑derived data. Challenges involve ensuring completeness of data from
external sources and maintaining data privacy throughout the review process.

Z
Z‑Axis Dose Profile
Related terms: dose distribution, CT dose mapping
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Explanation: The Z‑axis dose profile depicts radiation dose variation along the longitudinal (head‑to‑foot)
direction of a CT scan, revealing over‑ or under‑exposed regions. PACS can display dose profiles generated
by CT scanners, facilitating protocol refinement. Example: Analysis of a Z‑axis profile reveals a dose peak at
the abdomen due to a fixed tube current segment, prompting adoption of automatic tube current
modulation. Practical application includes using dose profiles to validate new scanning techniques.
Challenges involve interpreting profiles in the context of patient anatomy and ensuring that adjustments do
not compromise image quality.
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