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The treatment setup for external beam radiation therapy to
the pelvis or inguinals may involve the use of clamshells, or
testicular shielding to reduce radiation exposure. Low doses
of radiation or scatter has the potential to cause sterility.
Traditional methods of immobilization may result in variation
In positioning, potentially compromising accuracy, outcomes,
and may be uncomfortable for the patient,. The high
attenuation of cast iron causes scatter on CT Imaging,
complicating differentiation between external contour and
stand, and limits gantry angles during treatment. Researchers
developed a 3D printed nylon fiber device to optimize patient
Immobilization. Nylon was used as literature shows the mass
attenuation coefficients of Nylon-12 compare favorably with
those of water within 3%,

The purpose of this study Is to standardize clamshell
placement while ensure consistent and reproducible patient
position for accurate dose delivery.
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Figure 4. 3D printed nylon filament support
device on LINAC

Figure 3. CT scan of support device used to
determine Hounsfield units

METHODS RESULTS

The Hounsfield Unit (HU) of the 3D printed nylon filament
device was determined to assess its suitability for contouring
purposes. This involved a systematic process wherein a CT
scan of the nylon device, wrapped with 1 cm of bolus material
to simulate clinical conditions, was acquired using a Philips
CT machine. Subsequently, the CT images were uploaded to
the Eclipse treatment planning system. Dosimetrists then
conducted a thorough evaluation of the HU values at various
points within the 3D printed structure using the Eclipse

Utilizing a Farmer chamber and an electrometer, researchers positioned the 3D nylon model enface with the screw, at a 45-degree angle
offset, and on its side, comparing it with a control scenario devoid of any device. The data analysis revealed an attenuation ranging between
3% to 7%. Researchers compared the simulated lead clamshell position with actual kilovoltage (kV) imaging during 10 treatment fractions,
noting shifts in 3 directions, longitudinal, lateral, and vertical. The registered values of these measured shifts where then plotted on a line
graph and an average for each direction was calculated.
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Incorporating the support device into the treatment
planning process enables dosimetrists to optimize treatment
plans based on the device's physical characteristics and its
Impact on radiation attenuation and scatter. This level of
Integration allows for more accurate dose calculations and
ensures that treatment plans are tailored to each patient's
specific anatomy and support device configuration.

The utilization of the clamshell support device offers a
notable improvement in the consistency of clinical setups. By
providing a standardized and reproducible support platform, it
empowers radiation therapists to achieve more precise and
reliable patient positioning during the simulation process.

One notable limitation of our retrospective analysis is the
small sample size, with only 17 patients treated over the span
of the last ten years (2014-2024). While this sample size
allowed for preliminary evaluation of the device's efficacy anc
feasibility, it may not fully capture the breadth of potentia
outcomes and nuances associated with its clinica
Implementation. In conducting further exploration researchers
may consider conducting clinical trials to assess the device's
ability to reduce wide shifts and strengthen the treatment
planning integrity while maximize treatment outcome and
minimizing potential side effects. Additionally, longer-term

follow-up studies are warranted to evaluate the durability and
long-term effects of using the 3D printed support device In
clinical practice.

Overall, the integration of the 3D printed nylon filament
support device represents a significant step forward In

advancing the field of radiation therapy. Its ability to minimize
attenuation, provide consistent clinical setups, and facilitate
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planning system's tools and functionalities. By analyzing the
HU values obtained from the CT images, dosimetrists were
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2024. Within this timeframe, a total of 17 patients treated with
lead testicular shielding “clamshell” were identified.

Of the 17 patients identified, three underwent simulation
with a clamshell, and merely two patients had kilovoltage (kV)
Imaging beams that allowed for visualization of the clamshell's
placement. Subsequently, utilizing the Iimage registration
functionality within the Mosailq EMR software, researchers
compared and measured the offset in clamshell position
between the simulation and the kV imaging at the time of
treatment delivery.
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DISCUSSION
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The Hounsfield Unit of the 3D printed nylon filament device is between -900 HU to -490 HU. Through testing and evaluation, it has been
demonstrated that this innovative support system exhibits low attenuation of 7%, highlighting its potential to enhance treatment accuracy by
minimizing the interference caused by traditional support materials.

Of the 3 patients that underwent simulation with a clamshell, only 2 patients have the clamshell device visible on the kV images. The
average offset in clamshell position between simulation and the kV image is 1.97 cm longitudinally, 0.54 cm laterally, and 0.81 cm vertically.
This demonstrates variation in clinical setup, potentially impacting treatment outcome due to a less accurate calculation in dose delivery.
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