MRI Patient Safety, Positioning Risk,
and Controlled Access in the MR Environment

Aligning MR Safety, Safe Patient Handling, and Documentation Across the Workflow

The exposure. MRI Zone 1V positioning is a high-frequency, high-strain patient-handling event that
existing SPHM, MR Safety, and incident-reporting systems do not capture together.

The signal. The continuity gap establishes mobility dependence before MRI, then loses visibility on how
it was managed in Zone IV.

The frame. Treat the silence as absence as evidence: a recurring, auditable pattern that points to where
exposure accumulates.

The path. Visible — Measurable — Manageable. Engineering controls plus per-patient documentation
closes the gap before losses materialize.
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Executive Summary

MRI safety has traditionally focused on screening, implant detection, and ferromagnetic risk. That
work remains essential. Sitting just outside that conversation is a recurring exposure that
technologists live every shift: patient positioning inside the scanner room.

Safe Patient Handling and Mobility (SPHM) programs have reduced transfer-related injury across
healthcare. In MRI, that protection ends at the scanner threshold. Inside Zone 1V, technologists still
stabilize patients with manual effort and improvised non—load bearing supports because standard
ferromagnetic lift equipment cannot enter the room. The result is a high-frequency, high-strain
exposure that rarely appears as a discrete lift event and rarely reaches SPHM dashboards, incident
logs, or risk reserves.

This paper names the exposure, identifies why three otherwise mature safety systems — MR Safety,
Radiology Workflow, and SPHM — do not capture it together, and proposes a practical alignment
path.

Two concepts carry the argument. The first is the continuity gap: pre-MRI records establish mobility
dependence, then the MRI record goes silent on how that dependence was managed in Zone IV. The
second is absence as evidence: that silence is not documentation laziness, but a predictable,
auditable pattern pointing to where exposure accumulates. Both concepts turn an invisible operating
reality into something measurable — and therefore manageable.

Purpose and Scope

This white paper is written for MRI leadership, radiology administrators, MR safety personnel, risk
management, compliance teams, and safe patient handling leaders. It addresses adult general MRI
workflows, with particular relevance to patients who require advanced positioning, sustained
stabilization, or staff assistance to complete the exam.

The goal is not to replace existing MR safety guidance or SPHM program structure. It is to identify
where positioning risk and documentation gaps persist inside otherwise well-designed systems, and
to outline how those gaps can be made visible, measurable, and manageable.

The Three-Domain Alignment Problem

MRI positioning risk is not a failure of any single program. It is a systems-alignment problem across
three domains that function correctly in isolation but do not interlock:

MR Safety — focused on zone control, screening, implant management, and ferromagnetic risk.

Radiology Workflow — responsible for positioning, immobilization, exam completion, and image
quality.

Risk, Compliance, and SPHM — dependent on documentation, visibility, and measurable controls.

Each domain performs well against its own metrics. Between them sits a segment of the patient-
handling process that is under-standardized, under-documented, and difficult to measure. That is the
segment this paper addresses.

=

-

KyphoLift White Paper | Elevating Patients, Elevating Care




The Continuity Gap: Absence as Evidence

The strongest diagnostic pattern for this exposure is not a new metric. It is the asymmetry between
pre-MRI records and MRI Zone |V records for the same encounter:

Pre-MRI Documentation | MRI Zone IV Reality Exposure Transferred
Wheelchair, Hoyer lift, gait belt No positioning device Full torso and head support shifts to
documented documented technologist

BMI = 40, thoracic kyphosis Pillows, foam, blankets (non— = Sustained manual stabilization required

load bearing)

Sedated, post-operative, or Manual bracing during scan Unpredictable shift events, cumulative
altered patients strain

Two-person transfer assist Single technologist Cumulative MSD exposure, throughput
required positioning loss

Pre-scan records establish mobility dependence. The MRI record goes quiet. That asymmetry is not
random. It is the predictable consequence of a workflow in which no MR-conditional engineering
control has historically existed for advanced positioning, so no device use could be recorded and no
structured field captured what actually occurred.

Treated as a pattern rather than a paperwork problem, the continuity gap becomes a predictor. Where
it recurs, the mechanical burden of positioning has been absorbed by the technologist, the exam, or
both — typically without surfacing in any incident-tracking system.

Signals Already Present in the Record

Although the exposure rarely appears as a discrete lift event, it leaves a trail across clinical language,
workflow timing, and imaging outcomes. Facilities that want to see the exposure can begin by
reviewing existing records for recurring patterns:

Signal Category What It Looks Like in the Record

Clinical language * Positioning required additional time
* Repositioning required during exam
» Difficulty achieving or maintaining position
* Multiple staff involved in positioning
* Assistance requested from another department
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Signal Category What It Looks Like in the Record

Workflow indicators » Exam prep time exceeds department average
» Timestamp gap between arrival and scan start
» Exam delayed, paused, or rescheduled with positioning cited
* Single-staff coverage during early or late shifts

Image quality signals * Motion artifact requiring repeat sequences
* Non-diagnostic or limited study
* Partial or incomplete exam

When these signals cluster in the same patient populations — patients with mobility limitations,
obesity, kyphosis, sedation, or prior positioning difficulty — they should be read as evidence of a
repeatable handling burden, not as isolated workflow friction. The pattern itself is the finding.

MR Safety Framework and Zone Control

The MR environment is organized into four zones of ascending control:

Zone | — Public access area.

Zone Il — Interface between public and controlled areas.

Zone |l — Controlled access area. Entry restricted to screened personnel.
Zone |V — Scanner room and highest-risk MR environment.

Zone lll and Zone IV are the critical control points. Direct or uncontrolled entry into Zone 1V should not
occur. In practice, the framework is only as effective as the operational discipline that supports it:
screening, access control, defined staff roles, and workflow documentation must function together. A
strong zone model without documentation leaves blind spots. Documentation without enforced access
creates a risk that looks controlled on paper but is not.

Controlled Access Expectations

Access to Zone Il and Zone IV should be managed through a layered control system:

Badge or equivalent access control for restricted areas.

Final screening before Zone |V entry, with explicit capture of mobility and positioning support needs.
Approved entry only for screened, authorized personnel.

Clear separation of MR Unsafe storage from active workflow areas.

Defined escalation steps for implant uncertainty, mobility concerns, and emergency exceptions.
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Personnel Roles and Responsibility

MR safety works best when responsibility is explicit. Facilities should define the duties of the MR
Medical Director, MR Safety Officer, MR Safety Expert, technologists, nurses, transport staff, and any
outside support personnel. Each role should know who clears the patient, who authorizes access,
who manages exceptions, who documents the event, and who owns follow-up when a problem
occurs. Positioning risk typically sits between departments; when responsibility is unclear, the burden
shifts to front-line staff without consistent support or documentation.

Screening Versus Positioning: A Key Distinction

Screening answers whether the patient may enter the MR environment. Positioning planning answers
how the patient will be supported safely and consistently once inside it. A patient may be safe to scan
and still require substantial manual assistance to be positioned. Most current workflows capture the
first question well and lose visibility on the second. Closing that gap is the most direct operational
lever available.

Positioning Risk in MRI

Patient positioning inside Zone IV is a recurring workflow event, not a rare exception. Technologists
frequently stabilize patients with manual effort and non—load-bearing supports such as pillows, foam,
blankets, and wedges. These materials can shift, compress, or fail under load, prompting repeated
repositioning during the exam.

The NIOSH recommended weight limit for manual lifting is 35 pounds under ideal conditions. Zone IV
positioning of adult patients — particularly those with obesity, thoracic kyphosis, limited mobility,
sedation, or pain — routinely exceeds this limit, and does so under non-ideal conditions: awkward
reach, sustained hold, repeated adjustment, and confined bore geometry.

The exposure is cumulative. As an illustrative scale, a single technologist performing roughly 20
positioning events per shift across 250 shifts per year accumulates on the order of 5,000 high-strain
positioning events annually. Facility-specific figures will vary; the point is that the exposure scale is
operational, not occasional. Commonly reported industry indicators — MRI technologist vacancy
pressures and motion-artifact repeat-sequence rates in the mid-double-digit range — are consistent
with a cumulative, under-measured handling burden.

Why Standard Reviews Miss This Exposure

Current review structures typically evaluate MR safety and SPHM in parallel rather than as a single
system. MR safety focuses on access, screening, and ferromagnetic risk. SPHM focuses on lifts,
transfers, and visible handling events. MRI positioning risk falls in the space between:

Zone |V ferromagnetic restrictions exclude conventional SPHM equipment, so the event is not
recorded in standard SPHM tools.

Positioning activity is coded as clinical workflow rather than patient handling.
Without a compliant device, there is no documentation trail to audit.

Technologists are frequently excluded from SPHM audit populations. [=]
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The outcome is predictable. The exposure passes each program's review and still results in staff
injury, throughput loss, repeat imaging, and reserve growth.

Documentation and Visibility

Documentation should reflect what actually happened during the MRI encounter. If a patient requires
assistance to be positioned, that fact should appear somewhere in the record. Without it, the
organization loses the ability to measure exposure, improve workflow, and defend its practices.

A minimum-viable positioning record should capture whether the patient required positioning
assistance, whether manual support was used, whether repeat repositioning occurred, whether the
exam was delayed because of positioning, and whether image quality or throughput was affected.
Consistent capture converts a previously invisible operating reality into a data stream that can be
reviewed, trended, and acted on.

Regulatory Convergence in 2026

Several regulatory and standards-based pressures now point in the same direction:

OSHA General Duty Clause — an obligation to implement feasible engineering controls for
recognized hazards where such controls exist.

NIOSH 35-pound guideline — manual patient handling in Zone IV routinely exceeds the
recommended limit under non-ideal conditions.

HHS Section 504 Final Rule — effective July 8, 2024, with a phased compliance framework for
accessible medical diagnostic equipment. For recipients with 15 or more employees, the first
compliance benchmark is May 11, 2026 (May 10, 2027 for smaller recipients). The rule explicitly
covers radiological equipment used for diagnostic purposes.

ACR Manual on MR Safety, 2024 Update — reinforces zone control, screening discipline, and
workflow governance in Zone IV, with expanded attention to personnel training levels and safety
policy management.

The Joint Commission — continued emphasis on safe patient handling and prevention of work-related
musculoskeletal injury.

Facilities that lack Zone IV positioning controls face a widening defensibility gap as these frameworks
converge. Facilities that align positioning, documentation, and access control build a visible, auditable
safety posture across all three.

Implementation Priorities

Facilities ready to close the gap should consider the following, roughly in order:

1. Restrict and monitor Zone llIl and Zone IV access through enforced, auditable controls.

2. Require final screening at Zone IV entry, with explicit capture of mobility and positioning-
support needs.

3. Treat positioning as part of the safety workflow and train staff accordingly.

4. Standardize documentation for positioning assistance, manual support, and repeat
repositioning at the per-patient level. =
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5. Define escalation criteria for patients requiring advanced support before Zone IV entry.

6. Review imaging delays, repeat sequences, and motion artifact as potential exposure
indicators, not isolated quality events.

7. Integrate MRI positioning into SPHM and risk review processes, with technologist MSD
exposure included in audit scope.

8. Where MR-conditional engineering controls for advanced positioning are available, evaluate
them as an SPHM control equivalent to lift equipment in other clinical environments.

Why This Matters Now

Several pressures are compounding. MRI workforce
constraints are tightening. Throughput expectations continue C@ KyphoLift’

to rise. Repeat imaging and delays draw increasing attention ElEVATING PATIENTS, ELVATING CARE
from quality, revenue, and patient-experience stakeholders.
Accessibility frameworks are tightening around diagnostic
care. And the broader healthcare trajectory continues to
emphasize reducing manual patient handling wherever safer
alternatives exist.

The operational implication is direct. What cannot be seen )
cannot be improved. What cannot be measured cannot be KyphoWedge
managed. The continuity gap, once named, becomes LE, HEIGHT-ADJUSTABLE LEG SUPPORT

addressable.

Conclusion

MRI safety is more than screening and implant control. It is a
full workflow discipline that includes controlled access, staff
roles, patient movement, positioning, documentation, and

image-quality outcomes ., Gleiter

MRI positioning inside Zone |V is a high-frequency, high- IMAGING TRANSFER PAD FOR EFFECIENT WORKFLOWS
strain exposure that has remained difficult to isolate,
measure, and manage within existing systems — not
because it is rare, but because it has lacked a standardized
framework across MR Safety, Radiology Workflow, and
SPHM. That is changing.

When this exposure becomes visible, it becomes
measurable. When it becomes measurable, it becomes
manageable. When it is managed across systems, it
becomes a controllable lever for reducing staff strain,
improving image quality, and strengthening the safety and
compliance posture of the MRI service line.

KyphoLift White Paper | Elevating Patients, Elevating Care




References

Regulatory and Standards Authorities

Occupational Safety and Health Administration. (n.d.). Healthcare — Safe Patient Handling. U.S.
Department of Labor. https://www.osha.gov/healthcare/safe-patient-handling

Centers for Disease Control and Prevention, National Institute for Occupational Safety and Health.
(2025). About Safe Patient Handling and Mobility.
https://www.cdc.gov/niosh/healthcare/prevention/sphm.html

U.S. Department of Health and Human Services, Office for Civil Rights. (2024). Section 504 of the
Rehabilitation Act of 1973 Final Rule: Section-by-Section Fact Sheet for Recipients of Financial
Assistance from HHS. https://www.hhs.gov/civil-rights/for-individuals/disability/section-504-
rehabilitation-act-of-197 3/ocr-detailed-504-fact-sheet/index.html

U.S. Department of Health and Human Services. (2024). New Requirements for Accessible Medical
Diagnostic Equipment. hitps://www.hhs.gov/sites/default/files/new-requirements-accessible-medical-
diagnostic-equipment.pdf

U.S. Access Board. Standards for Accessible Medical Diagnostic Equipment. https://www.access-
board.gov/mde/

The Joint Commission. Standards related to safe patient handling and prevention of work-related
musculoskeletal injury (current standards).

Association of Safe Patient Handling Professionals. (2024). Safe Patient Handling and Mobility White
Paper. https://asphp.org/wp-
content/uploads/2024/12/Safe Patient Handling and Mobility WhitePaper-Final.pdf

Peer-Reviewed Evidence

Waters, T. R., Putz-Anderson, V., & Garg, A. (2007). When is it safe to manually lift a patient?
American Journal of Nursing, 107(8), 53-58. https://pubmed.ncbi.nlm.nih.gov/17667392/

Teeple, E., Collins, J. E., Shrestha, S., Dennerlein, J. T., Losina, E., & Katz, J. N. (2017). Outcomes of
safe patient handling and mobilization programs: A meta-analysis. Work, 58(2), 173—-184.
https://doi.org/10.3233/WOR-172608

Kim, S. E., et al. (2014). Analysis of risk factors for work-related musculoskeletal disorders in
radiologic technologists. International Journal of Occupational Safety and Ergonomics, 20(4), 607—
615. https://pmc.ncbi.nim.nih.gov/articles/PMC4175249/

Chalazonitis, A. N., et al. (2016). Rates of safety incident reporting in MRI. Journal of Magnetic
Resonance Imaging. https://pubmed.ncbi.nIm.nih.qov/26483127/

KyphoLift White Paper | Elevating Patients, Elevating Care



https://www.osha.gov/healthcare/safe-patient-handling
https://www.cdc.gov/niosh/healthcare/prevention/sphm.html
https://www.hhs.gov/civil-rights/for-individuals/disability/section-504-rehabilitation-act-of-1973/ocr-detailed-504-fact-sheet/index.html
https://www.hhs.gov/civil-rights/for-individuals/disability/section-504-rehabilitation-act-of-1973/ocr-detailed-504-fact-sheet/index.html
https://www.hhs.gov/sites/default/files/new-requirements-accessible-medical-diagnostic-equipment.pdf
https://www.hhs.gov/sites/default/files/new-requirements-accessible-medical-diagnostic-equipment.pdf
https://asphp.org/wp-content/uploads/2024/12/Safe_Patient_Handling_and_Mobility_WhitePaper-Final.pdf
https://asphp.org/wp-content/uploads/2024/12/Safe_Patient_Handling_and_Mobility_WhitePaper-Final.pdf
https://pubmed.ncbi.nlm.nih.gov/17667392/
https://doi.org/10.3233/WOR-172608
https://pmc.ncbi.nlm.nih.gov/articles/PMC4175249/
https://pubmed.ncbi.nlm.nih.gov/26483127/

MR Safety Standards

Pedrosa, I., Altman, D. A., Dillman, J. R., Hoff, M. N., McKinney, A. M., Reeder, S. B., Rogg, J. M.,
Stafford, R. J., Webb, J. A., Hernandez, D. L., & Watson, R. E. (2025). American College of Radiology
Manual on MR Safety: 2024 Update and Revisions. Radiology, 315(1), €241405.
https://doi.org/10.1148/radiol.241405

Kanal, E. (2025). The Updated ACR Manual on MR Safety and How It Will Affect Your Practice.
Radiology, 315(1), e242954. hitps://pubs.rsna.org/doi/10.1148/radiol.242954

American College of Radiology. (2024). ACR Manual on MR Safety. https://www.acr.org/Clinical-
Resources/Clinical-Tools-and-Reference/radiology-safety/mr-safety

Prepared in collaboration with BariSolutions, Inc. O]

KyphoLift White Paper | Elevating Patients, Elevating Care



https://pubs.rsna.org/doi/10.1148/radiol.242954
https://www.acr.org/Clinical-Resources/Clinical-Tools-and-Reference/radiology-safety/mr-safety
https://www.acr.org/Clinical-Resources/Clinical-Tools-and-Reference/radiology-safety/mr-safety



