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Some key references

* TG 100!

I1SO 14971:2007 Medical Devices — Risk Management
— Application of risk management to medical devices
I1SO 13485:2003(E) Medical Devices — Quality
Management systems — Requirements for regulatory
purposes

Medical Devices Directive (MDD) for CE marking
products in the European Union

IEC 60601-x, Specifically, 601-1 & 601-1-6

Basic risk definitions

Physical injury or damage to health,
property, or the environment.
Safety Freedom from unacceptable harm
A potential source of harm. (e.g., sharp
object, electrical shock, loss of data...etc.)
GEYEIGLGITEI Circumstance in which people, property

Situation or the environment are exposed to one
or more hazard(s)

Combination of the probability of
occurrence of harm and the severity of
that harm

Basic risk definitions

Risk Systematic use of available information to
Analysis identify hazards and estimate the risk
Risk Process of comparing the estimated risk

AZIVELLT I against given risk criteria to determine
the acceptability of the risk

Risk Overall process comprising a risk analysis
X137 -4 and a risk evaluation.

Residual Risk remaining after risk control

Risk measures have been taken

1SO 14971:2007 Medical Devices - Risk - Appl of risk to medical devices
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Risk evaluation

Probability of Rate at which the hazard Frequent,
(oY (-1 TL-X R LN occurs based on random Occasional,
hazardous or systematic failure. Remote,
situation (P1) Improbable

Likelihood of Estimation of rate at Likely, Unlikely,
harm (L2) which physical injury, or  Rare

damage to health, would

actually occur, once the

hazard has occurred.

Severity (S) Measure of the possible Catastrophic,

consequences of a Critical, Serious,
hazard. Minor

1SO 14971:2007 Medical Devices — Risk - of risk to medical devices
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Ordering system
Ordering physician
Radiologist
Physicist

Technologist, Nurse
Physicist

Radiologist
All - communication
All - communication

Wrong patient
Wrong order

Wrong protocol
Sub-optimal protocol
Poor execution

Poor equipment
Poor interpretation
Poor timing

Poor access
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Cancer incidence per 100,000
persons per 100 mGy (BEIRVII)
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What is the right dose metric?
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1. Patient-centric (not modality or machine)

2. Accountable quantification and uncertainty
3. Scalar-izable (for management, communication)

Dose metrics attributes

Metric

CTDI, DAP,
EE, Activity

Physic Patient Attributes
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Tian, Samei, PMB, 2014

Mitigating radiation risk

¢ Meaningful radiation dose and risk
quantification

* Exposure limits?
* ALARA: As a low as reasonably achievable
¢ What ALARA means?

What dose is optimum?
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What dose is optimum?

e Optimum dose
is inherently linked to image quality
needs to address variability across patients

Clinical risk

* Insufficient diagnostic quality or confidence
leading to erroneous or sub-optimal care

1. Uncertainty in knowing what’s going on (w/o
imaging)

2. Uncertainty in detecting/locating pathology of
interest (indication-specific)

3. Uncertainty in excluding possible pathology of
concern (indication-specific)

4. Uncertainty in picking up incidentals (indication-
generic)

5. Information overload and cognitive bandwidth

Risk optimization

* Aiming for lowest combined radiation risk and
clinical risk

¢ Optimizing patient’s overall welfare
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