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Designing a Diagnostic Breast Imaging
Remote Reading Environment

Lighting standards, display calibration, and ergonomic workstation guidance for breast imaging
radiologists reading from home.
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Introduction

As remote diagnostic work becomes increasingly common, radiologists performing mammography reads
from home must replicate the image quality and environmental control of diagnostic workstations. One of
the most critical — yet often overlooked — aspects is the ambient lighting environment. Proper room
darkness and careful workstation placement are essential for maintaining diagnostic accuracy and
reducing eye fatigue.

1. The Importance of Controlled Ambient Lighting

Mammography requires interpretation of subtle grayscale differences that can be easily distorted by
ambient light. Even low levels of stray light can alter perceived contrast and obscure microcalcifications or
faint lesions. Consistent with ACR-AAPM-SIIM guidance, ambient illumination in a mammography reading
environment should generally be maintained in the 20-45 lux range, close to twilight/dim-controlled room
lighting, while avoiding total darkness.

Per ACR-AAPM-SIIM guidance, ambient illuminance in a mammography reading environment
should be approximately equal to the average luminance of the displayed image — generally
in the 20-45 lux range — and total darkness is not recommended. Many mammography-
specific environments target the lower end of this range where display luminance is set at
2420 cd/m? minimum required for breast imaging, with >450 cd/m? recommended for
optimized contrast. The newest guidance, AAPM MPPG 17.a (2025), specifically addresses
remote and home workstation environments and requires that ambient luminance or
illuminance be measured as part of any quality management program — making ambient light
control not just a best practice but a formally documented element of any recommended QM
program — one that regulators and accreditation bodies are explicitly encouraged to adopt.

Maintaining proper ambient light levels ensures:

e C(Calibrated display luminance functions at its full diagnostic range.

e Diffuse reflections and veiling glare are minimized across diagnostic display surfaces.

e Visual adaptation remains stable between cases throughout extended reading sessions.

e Low-contrast image details critical to cancer detection are not masked by screen reflections.
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AMBIENT LIGHT LEVELS FOR MAMMOGRAPHY READING:
ACCURATE INTERPRETATION GUIDELINES

Target Zone: 20-45 lux
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Source: ACR-AAPM=-SIIM Practice Parameter for Determinants of Image Quality in Mammography (Revised 2022) - AAPM MPPG 17.a (2025)

Figure 1 — Ambient light context.

2. Room Design and Layout

A home reading station should be set up in a dedicated, enclosed space where lighting can be tightly
controlled. The ACR-AAPM-SIIM Practice Guideline emphasizes that ambient light should be low and
consistent — and that stray light from bright sources (windows, overhead fixtures, adjacent screens) is
particularly detrimental in a hybrid viewing environment.

Essential room design requirements:

Blackout coverage — use curtains, blinds, or window film to eliminate all-natural light variation
across the reading day.

Matte, neutral-gray wall and surface finishes to prevent secondary reflections from any residual
light sources.

Dimmable indirect LED lighting (4000K color temperature recommended) for controlled
background illumination that does not contribute to screen glare.

No overhead or task lighting directed toward display surfaces.
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Figure 2 — Optimal workstation orientation: perpendicular to windows with blackout coverage, indirect perimeter LED lighting, and
glare-free display positioning.

3. Workstation Placement and Light Source Management

If a window cannot be eliminated, position the workstation perpendicular to it and at least several feet
away. Direct or reflected sunlight on a monitor surface—even through blinds—can drastically reduce
contrast sensitivity. Reflections from nearby light sources should also be checked by displaying a full-black
test image on the monitor; any visible glare or highlights indicate the need for repositioning or additional
shielding.

Best practices for workstation placement:

o Position displays perpendicular to any windows — never facing toward or away from them directly.
e Maintain maximum practical distance from unavoidable light sources.

e Use a full-black test image on diagnostic displays to identify any residual reflections or veiling glare
before beginning a reading session.

e Apply light-blocking panels or acoustic baffles on the open sides of the workstation if the room
cannot be fully enclosed.
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Lighting Do / Don’
for Home Mammography Reading

Apply Consistent, controlled lighting to support accuracy, reduce eye strain and maintain focus.
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Figure 3 — Lighting Do / Don't: the most common home reading environment mistakes and how to correct them.
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4. Display Calibration and Environmental QA

Even a perfectly darkened room provides no diagnostic protection if the displays are not calibrated. Display
calibration to DICOM Part 14 (Grayscale Standard Display Function) is a prerequisite for mammography
reading from any environment.

Key calibration and environmental QA requirements:
¢ MAQSA requires displays to follow the manufacturer's QC protocol — making vendor-supplied
calibration software a compliance tool.

e CFS auto-calibration maintains DICOM Part 14 conformance and generates proactive alerts when
display performance drifts outside tolerance.

¢ Ambient light measurement should be formally documented as part of any compliant QM program.
e Complete QC records must be retained and available for MQSA inspectors and accreditation bodies.

5. Ergonomics: The Overlooked Compliance Factor

Ambient light and display calibration receive the most regulatory attention — but ergonomics are equally
important for sustained diagnostic accuracy. Radiology sessions demand a workstation that actively
supports posture, reduces musculoskeletal strain, and allows the radiologist to maintain consistent viewing
distance and angle across every case.

Factors including ambient light, temperature, noise, posture fatigue, and poor ergonomics
may have significant effects not only on radiologist comfort but also on the quality, accuracy,
and consistency of image interpretation. — ACR-AAPM-SIIM Practice Parameter for
Determinants of Image Quality in Mammography (Revised 2022)

Double Black Imaging ergonomic workstations are purpose-built for breast imaging radiologists:

¢ Programmable sit-stand height presets — change posture without interrupting workflow.

¢ Independent monitor height, tilt, and swivel adjustment — optimal screen position for each reading
session and each radiologist.

¢ Integrated cable management — clean, distraction-free reading environment.
e Lowe-glare display coatings matched to controlled low-light environments.
e Compact, configurable footprint that fits dedicated home reading spaces.
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Conclusion

A compliant home mammography reading environment is not simply about having a good monitor in a
dark room. It requires a calibrated, documented system: controlled ambient illuminance in the 20-45 lux
range (targeting the lower end for mammography-grade display luminance), isolation from uncontrolled
light sources, DICOM-calibrated diagnostic displays with regular QA, and an ergonomic workstation that
sustains radiologist performance across extended sessions.

Double Black Imaging designs every component of this system to work together — bringing enterprise
diagnostic confidence to wherever radiologists work.

Imaging Solution Set

Three integrated solutions.
One complete reading environment.

1 Mammography 2 CFS Calibration 3 Ergonomic
Diagnostic Displays Software Workstations

Support the full home or hybrid breast imaging reading environment. <)'/\> DOUBLE BLACK

Figure 4 — The complete DBI solution set: diagnostic displays, CFS calibration software, and ergonomic workstations for home or
hybrid breast imaging.
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Reading Station Readiness Checklist

Reading Station
Readiness Checklist

Room can be darkened and
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monitor height, tilt, and posture changes

Cable management and layout
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Featured Double Black Imaging Solutions

Breast Imaging Displays
Gemini 12MP — 12MP Large Format Diagnostic Monitor
C5MPL 5MP Color — 5MP Color LED Mammography Display

Calibration Software
Calibration Feedback System (CFS) — Automated DICOM Display Calibration

Ergonomic Workstations

Purpose-built radiology workstations — View all workstations

DOUBLE BLACK IMAGING
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