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Considering relevant audiences...
MD perspective




Background:
Radlography and Gonadal Shielding

Medical radiation (risk) is still relevant
 Radiography is frequent (and of value)
* Internationally pertinent
e Lack of current information contributes

* Practice and perspectivesvary | ArA presentation
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https://www.bir.org.uk/media/416143/final_patient_shielding_guidance.r1.pdf

FALLOUT SHELTER

5.5.20: “I am under treatment

from a psychiatrist because
with this ... | got a guilt
syndrome”

5.15.20: “I'm still afraid of the
consequences of radiations on
my children and I'm under
treatment from a psychiatric

[sic].”




Mother requested thyroid shield for CXR




Percentages of ionizing
radiation examinations
performed

(age range up to 18 yrs)

— Radiography 86%
- CT 9.5%
— Fluoroscopy 3%
— Nuclear imaging 1%

— interventional procedures 0.5%
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Pediatric Digital Radiography Safety Checklist

Safety Steps to Do and Verify for Your Pediatric Patient

www.imagegently.org

Following
Prior to Starting the  Image Capture During the Completion of the
Exam Exam Image Critique Exam

1. Patient name selected 1. Beam —body part —image 1. Cassette transported to 1. Post-processing
from the worklist. receptor aligned, SID and processed in reader, if  performed only if
checked. applicable®. necessary.
2. Patient properly 2. Grid only used when 2. Images displayed and 2. Exam verified
identified. thickness greater than 10 - reviewed, identification and images
12 cm. confirmed. archived to PACS
for reporting.
3. Appropriateness of 3. Patient positioned and 3. Image quality reviewed.
request checked. body part measured,
cassette positioned if
applicable*.
4. Explained the exam to 4. Beam collimated to body 4. Exposure indicator/index
patient/parent. part before exposure taken.  checked, deviation index

compared to target
exposure index.

5. Verified 5. Technical factors selected 5. Image reprocessed or
LMP/pregnancy if based on body part repeated as necessary.
appropriate. thickness.

6. Shielding and markers

placed. Verify correct side of

_ body part.

7. Final adjustment of tube

and settings made.

8. Breathing instructions

given.

9. Exposure taken.
*For Computed
Radiography only

Fig. 1. The Image Gently Pediatric Digital Radiography Safety Checklist lists the most critical steps for ensuring patient
safety and is divided into 4 main phases. This checklist design is intended to allow the technologist to carry out each phase
of the procedure in its entirety before pausing. The checklist can be used on a daily basis for quality assurance and to
ensure best practice, to train new radiologic technologists, or as a practice quality improvement project.

Image Gently
Alliance even
a few years
ago...
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* Growing (body) of literature

Clinical Motivations:
w Did We Get to this Point?

Medical radiation
wareness

Medical radiation
ccountability

Medical physicists

— ie, Strauss; Marsh

— AAPM: McCullough, Marsh

Patient Shielding in Diagnostic
Imaging: Discontinuing a
Legacy Practice
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RADIATION SENSIBILITIES

RICHARD L. MORIN, P+D, DONALD P. FRUSH, MD
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Reconsidering the Value of Gonadal
Shielding During Abdominal/Pelvic Radiography

J. Straws, MSe, Eric L MD
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Radiologist Perspectives for
Radiography

Consistent
Adherence to standard performance (# views, collimation,
projections, annotation, etc)

Trust that shielding use in accordance with professional
standards
— Out of site, out of mind

Image quality
— No complaints that “too good”

Radiation dose...?




El? DI? ...So dose metrics in radiography relatively
unrecognized; dose in radiography not emphasized
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Effectiveness of Gonadal Shields
« Karami et al (Meta-analysis) Arch Iran Med. 2017;20:113-23

Failure to fully cover gonads 52% of the time in males and 85% females

« Bardo et al Pediatr Radiol 2009;39: 253
* 0-20% reduction
« Scatter x-rays reach gonads and deliver 80 — 90% of the original dose

» Varied location of ovaries more than 50% of the time places
ovary outside region of primary shielding

ntation of pelvis with positions of 128
nd horizontal lines used for analysis are

Fig. 1. Schematic represe
al a

ovaries plotted. Vertic
included.

Featherstone et al Clinical Oncology (1999)11:393-397




Automatic Exposure Control

 AEC terminates exposure when target dose received by
AEC sensor: valuable and familiar technology

* Not to be used in very small children: use manual/fixed
technique

Kaplan et al. Pediatr Radiol (2018) 48:227-34. Anthropomorphic
phantoms, shielding, AEC

({)]
@ 9 0
¥ b
d | t ‘ - N A
l \ u 246
245




Automatic Exposure Control

- Gonadal shield shadowing sensor may elevate patient dosel

- Increase dependent on degree of shadowing
DAP increased 60% (5 yo) and 147% (adult) anthropomorphic phantoms

Colon and stomach organ dose increased 21 — 51% and 17 — 100% in 5 yo

and adult, with
ICRP weighting factors greater than gonads

» “Guidelines state that a female gonadal shield should not be used in
conjunction with AEC,...but use of AEC is so ubiquitous and gonadal
shielding so error-prone ... thatit is likely the two techniques are at

times combined.’

lKaplan et al. Pediatr Radiol (2018) 48:227-34
Courtesy Keith Strauss (modified)




Remember: not
prohibition for
gonadal shielding
rather a prescription
when use is
warranted. So
shielding can be used.

And there are issues
with overall shielding
in this scoliosis
evaluation
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13 yo female: abdominal pain.




Gonads shielded?




Repeated left femur true lateral




Upright upper and lower “KUB”




Supine upper and lower “KUB”




Courtesy Summer Kaplan, MD CHOP



Courtesy Summer Kaplan, MD CHOP



Courtesy Summer Kaplan, MD CHOP



Frantzen et al. Insights Imaging; 2012: 3:23-32

Osteomyelitis



Difficulties in the Clinical
Environment

Expectations and traditions

Easy to be judgmental: avoid blame
Radiologists are relatively disconnected
When is diagnostic potential compromised?
Who decides?

Current regs and guidelines are not always in
synchrony with practice

Differing professional practice with shielding (eg
shielding during dental radiography)



Summary

Radiography deserves more investment in dose and
guality assessment

Radiologists at minimum must support change in
practice of routine shielding

Expertise of technologists and medical physicists is
essential

Communication/deployment of practice change must
be mindful

And...



Don’t forget the (other)
‘ basics...

The “chabdomextremity” film






