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INDEPENDENT X-RAY
QUALITY ASSURANCE

RTI Scatter Probe: The Must-Have
Tool For X-Ray Scatter And Leakage
Testing In Diagnostic X-Ray

Why Medical Physicists are moving away from survey meters

and switching to the RTI Scatter Probe

Figure 1. X-ray scatter and leakage.
What is X-ray Leakage and Scatter?

X-ray leakage refers to the radiation that escapes
from the tube housing or shielding, while X-ray
scatter is radiation from the primary beam thatin-
teracts with an object (such as a patient) and scat-
ters in different directions (Figure 1).

The X-ray tube should be well shielded, but
measurements must still be performed to en-
sure the integrity of the housing and confirm
that no cracks or malfunctions contribute to pa-

tient dose through X-ray leakage. While manu-
facturers conduct these tests, regular checks by
medical physicists are also essential.

Measuring X-ray scatter is equally important and
is typically performed using a patient-equivalent
phantom, such as a water phantom or PMMA
blocks. The highest clinically available X-ray set-
tings should be used to measure the maximum
possible X-ray scatter, as it contributes to both
patient and staff dose.
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What do the regulations say?

Regulations governing X-ray scatter and leakage
measurements are outlined in IEC 60601 and
21 CFR 1020 (including 21 CFR 1020.32, 21 CFR
1020.30, IEC 60601-2-3, IEC 60601-2-54, and IEC
60601-1-3). These standards specify that meas-
urements must be performed using an active ar-
ea of 10 cm? or 100 cm?. The RTI Scatter Probe
fully complies with these regulations by offering
dedicated detector areas of 10 cm? and 100 cm2.

According to IEC 60601-1-3 standard, X-ray tube
leakage must not exceed 1 mGy per hour at a dis-
tance of one meter from the focal point.

For X-ray scatter, both IEC and FDA (CFR) stand-
ards require measurements to be performed us-
ing a 100 cm? detection area at a distance of one
meter from the focal spot. The measured scatter
must not exceed 1 mGy per hour (IEC) or 100 mR
per hour (CFR).
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Figure 2. Readout of the scatter unit.
Why Scatter Probe over survey meters?

The Scatter Probe features dedicated measure-
ment areas as specified in the standards, elimi-
nating the need for compensation, unlike survey
meters, which typically require adjustments.

With its built-in energy compensation, the Scat-
ter Probe provides a flat energy dependence,
making it ideal for accurately measuring air ker-
ma rate, ambient dose equivalent, and even the
mean energy of scattered X-rays.

No Correction Factors Needed. Unlike survey
meters, which often require correction factors
depending on energy levels (Figure 3), the Scat-
ter Probe maintains a linear response across the
entire medical X-ray energy range.
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Figure 3. Response curves from the scatter unit.
Fast Response Times

Thanks to its solid-state technology and large de-
tection areas, the Scatter Probe is not only the
most sensitive solution but also delivers fast re-
sponse times without delays.

There are no warm-up times, no pressure or
temperature dependence, and no special trans-
port requirements (unlike pressurised cham-
bers). This ensures a simple, reliable, and intui-
tive user experience.
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Figure 4. Measurement setup with a scatter unit.
Ease of use

The Scatter Probe not only delivers superior per-
formance but also ensures a simple and intuitive
user experience. Its ergonomic handle allows for
handheld use, making it ideal for ‘hot spot’ de-
tection behind protective shields, such as lead
glass edges (Figure 4). The handle doubles as a
ready-made tripod for added convenience. For
even greater flexibility, the universal thread ena-
bles easy attachment to any standard camera tri-
pod or stand, ensuring precise placement at the
correct height.

With a 2-year calibration cycle, the Scatter Probe
offers low total cost of ownership while maintain-
ing robust, long-term performance. As the most
sensitive, durable, and cost-effective solution -
Scatter Probe has become an essential tool for
medical physicists conducting X-ray scatter and
leakage measurements.

Michael Olding, PhD, is Head of Product Management at
RTI Group. Michael works on the interface between prod-
uct development at RTl and global end users of RTI's prod-
ucts & solutions (physicists, engineers and medical profes-
sionals), and is passionate about ensuring user needs are
at the forefront of new product development at RTI Group.
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The AAPM Annual Meeting typically attracts
around 4,000 attendees. Attendees include
practising clinical medical physicists, research-
ers in medical physics and related fields, med-
ical equipment manufacturers, and others. It
is anticipated that this AAPM-EFOMP joint ses-
sion will draw several hundred participants. It
is hoped that this will be the catalyst for future
joint sessions between the AAPM and EFOMP as  Richard A. Amos is Associate Professor of Proton Thera-
well as increased collaboration on guidelines for  py Physics at University College London (UCL) and former
best clinical practice, educational events, and re-  Lead for Proton Therapy Physics at UCL Hospital in Lon-
search. This vision of increased collaboration be-  don. He also has prior experience in proton therapy from
tween AAPM and EFOMP extends beyond the ra-  Loma Linda University Medical Center and MD Anderson
diotherapy physics community and into all areas  Cancer Center in the United States. Richard serves on the
of medical physics. EFOMP Science Committee and is Chair of the EFOMP Par-

ticle Therapy SIG.

Connects seamlessly to Ocean Next Software

RTI Scatter Probe
-a leakage and scatter
detector in one!

RTI Scatter Probe - our groundbreaking solid-
state detector designed for precise leakage and
scatter detection in X-ray environments.

With its innovative dual detector areas
(10 cm? and 100 cm?), the Scatter Probe meets
all current regulations and standards* for X-ray
leakage and scatter measurements.

*21 CFR 1020.32, 21 CFR 1020.30, IEC 60601-2-3,
IEC 606017-2-54, IEC 60601-1-3
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