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ELECTROMAGNETIC RADIATION SPECTRUM
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Jsuausednivium (Dose limit)

Dose limit from ICRP 103

Dose Limit

Application
Occupational

20 mSv per year
Effective dose Averaged over defined 1 mSv in year

period 5 year

Annual equivalent Dose in

The lens of the eye 150 mSv (20mSv*) 15 mSv
The skin 500 mSv 50 mSv
The hand and feet 500 mSv 50 mSv

* new dose limit from ICRP 2011



New Guideline on Lens Exposure

m [CRP 1ssued a new recommendation

ICRP, 2011)

Lower threshold for cataract formation: 0.5 Gy
(previous threshold 2-5 Gy)

LLower occupational eye

dose limit: 20 mSv/yr

averaged over 5 years

with no year > 50 mSv

Beth Schueler, AAPM Annual Meeting 2011
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DRL for CT

Adult Diagnostic Reference Levels for CTDlvol (mGy) and DLP (mGy cm)

Head Abdomen Abdomen & Pelvis
Whole Exam Whole Exam Pelvis Whole Exam

CTDIval OLP CTDIval OLP CTDIvol DLP CTDIvol DLP

Sweden 2002 12 75 1200 25 - - - - -
UK 2003 8 65 - 100 930 14 470 - - 14 560
e e s . . . . . - |1s 700
EC 2004 4 &0 - 25 - - - 15 700

ACR 2008 75 - 25 - - - - -

EC = European Commission; ACRE = American College of Radiclogy; UK = United Kingdom

http://www.imagewisely.org/~/media/ImageWisely-Files/Medical-Physicist-Articles/IW-McCullough-Diagnostic-
Reference-Levels.pdf



DRL for Fluoroscopy

Table 2. Listing of Reference Levels (continued)

(General, U.K.) BSS) (CT) (General) (General) (General, U.S.)
Medical IPSM IAEA EC NRPB EC AAPM
Imagiig Task 1992 1996 1988b 1999 1999a 1999
Fluoroscopy [values are in mGy per minute]
Mormal Mode 25 (mode not given)
High-level Mode 100 65
[ESD rate] [ESAK rate]

Examinations [values are DAP in Gy cmz]

Lumbar Spine 15 15 nv 10
Barium Enema &0 60 il 50
Barium hMeal 25 25 25 25
Intervenous Urography 40 40

Abdomen B 8

Pelviz 5 5 v 4

Chest v 1

Urography 40 20

[values cited: UK., then Nordic)
[mv, no value]

http://www.icrp.org/docs/DRL_for_web.pdf
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A R E A https://www-ns.iaea.org/tech-areas/emergency/iec/fra/img/trefoil jpg

https://www.mysafetysign.com/radiation-labeling-and-safety.aspx
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http://www.coshem.mahidol.ac.th/downloads/Radiation%20Safety.pdf
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e wadld e TR (Hp(10), mSv) | (HP(3), msv) | (HR(.0T), mSv) (mSv) -
1 | RMHO715071501 XA025715687 Be Be Be
2 | RMH1015101551 XA02943144H Be Bg Bg
3 | RMH1015101552 XA02940400Q Bg Be Be
4 | RMH1015101553 XA01654124L Be Bg Bg
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8 | RMH1015101557 XA01903505L Be Be Be
9 | RMH1015101558 XA029404010 Bg Bg Bg
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Fetal radiation risk

There are radiation-related risks throughout pregnancy that are

related to the stage of pregnancy and absorbed dose

Radiation risks are most significant during oreanogenesis and in

the early fetal period, somewhat less in the 2" trimester, and

least in the 3™ trimester

Most
risk

WWW.iCrp.org
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Dosimetry In Diagnostic
Radlology: An International
Code of Practice

Modality Dosimetric quantities

General Entrance Surface Air Kerma (K, ESAK)
Radiography  Dose Area Product (DAP) or Kerma Area Product (P,,, KAP)

Entrance Surface Air Kerma rate

Fluoroscopy
Dose Area Product (DAP) or Kerma Area Product (PKA, KAP)

CT Dose Index (CTDI)
CT
Dose Length Product (DLP)

Mammography Mean Glandular Dose (MGD) or Average Glandular Dose (AGD)



Patient dose monitoring
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Radimetrics software
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Radimetric Software
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https://www.imaxeon.com.au/static/media/pdf/Radimetrics_Enterprise_Platform_Overview_Document.pdf

Radimetric Software
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55 GSI Chest

e Examination/equipment/Date Patient data
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e Examination/equipment/Date Patient data
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DX Chest pa 14x17
Protocoi g Examination/equipment/Date Patient data
_ el Examination/equipment/Date Patient data
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Description Chest
Exposure Index
Deviation Index

Dosimelry  Patient Protocols '~ DICOM

Examination/equipment/Date Patient data [— [_ [— [_

CDExp Start Time 01011970 101 Detector ID SN103935 Profocol Name Distance fo Pafi.. 1733 Exposure in mic... 1700 Rescale Intercept |
DAP [mGy-cm2] 625 Size Category Body Part Exami...CHEST Receptor Type Imager Piel Sp... 0.143 Rescale Slope
Beam On Time [..2 Projecfion Filter Type Distance to Det. i Imager Pl Sp_.. 0.143 Rescale Type
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Interventional




Radimetric Software

CT Scan

Examination/equipment/Date Patient data

Dosimelry | Acquisiions Analysis Conirast Report  Paiient Protocols RDSR  DICOM  Protocol  Loghbook

Examination Acquisitions

Age at Exam:

Dosimetry | Acquisitions | Analysis  Conirast Report | Patient Protocols | RDSR | DICOM | Protocol | Logbook

Protocol Dose Distribution | Protocol Scatter Piot | Organ Doses |ICRP 103 | ICRP60 | Total Effective Dose

Brain (CT)
Salivary Glands (CT)
Esophagus (CT)
Thyroid (CT)
Lungs (CT)

Breasts (CT)

Liver (CT)

Stomach (CT)

Colon (CT)

Urinary Bladder (CT)
Ovaries (CT)

Skin (CT)

Red Marrow (CT)
Skeleton (CT)

Remainder ICRP103

ICRP 103

W ApplyWeights 4 Show Eflective Dose
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Examination/

equipment/

Examination/

equipment/

Examination/
equipment/
Date

WausunusEAua set 1)

Patient data

Patient data

Patient data

08/15/2019
159 PM

Examination/
equipment/
Date

Examination/

equipment/

Patient dose reference level
exceeded: ICRP 103. Max
value=100 [mSv], Actual
value=202.35 [mSv], Cumulative
window=6 Month —02/16/2019
11:58 - D3/15/2019 11:58.
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NUMBER DATE

AAPM
Policy Number PP32-A

PP 32-A AAPM Position Statement on the Use of Patient Gonadal and Fetal 4/2/2019 12/31/2024
Shielding

Policy source
April 2-3, 2019 Board of Directors Meeting Minutes
Policy text

Patient gonadal and fetal shielding during X-ray based diagnostic imaging should be discontinuaed as routine practice. Patient
shielding may jeopardize the benefits of undergoing radiological imaging. Use of these shields during X-ray based diagnostic
imaging may cbscure anatomic infermation or interfere with the automatic exposure control of the imaging system. These
effects can compromise the diagnostic efficacy of the exam, or actually result in an increase in the patient's radiation dose.
Because of these risks and the minimal to nonexistent benefit associated with fetal and gonadal shielding, AAPM recommends
that the use of such shielding should be discontinued.

For patients or guardians experiencing fear and anxiety about radiation exposure, the use of gonadal or fetal shielding may calm
and comfort the patient enough to improve the exam cutcome (1). This may be considered when developing shielding policies
and procedures. However, blanket statements requiring the use of such shielding are not supported by current evidence (2-4).
Additionally, the AAPM recommends that radiclogic technologist educational programs (including patient cutreach efforts)
provide information about the limited utility and potential drawbacks of gonadal and fetal shielding.

Rationale for policy: Gonadal and fetal shielding in ¥-ray imaging has for decades been considered consistent with the ALARA
principle and therefore good practice. Given advances in technology and current evidence of radiation exposure risks, the AAPM
has reconsiderad the effectiveness of gonadal and fetal shielding.

Gonadal and fetal shielding provide negligible, or no, benefit to patients’ health.

1) Radiation doses used in diagnostic imaging are not associated with measurable harm to the gonads or fetus. The main
concern with radiation exposure to the reproductive organs has been an increased risk of hereditary effects. However, according
to the 2007 Publication 103 of the International Commission on Radiological Protection (ICRP), “no human studies provide direct
evidence of a radiation-associated excess of heritable disease” (3). Similarly, the American College of Obstetricians and
Gynecologists (ACOG) Guidelines, with endorsement from the American College of Radiology (ACR), states that “with few
exceptions, radiation exposure through radiography, computed tomography scan, or nuclear medicine imaging techniques is at
a dose much lower than the exposure associated with fetal harm” (6).

2) Patient shielding is ineffective in reducing internal scatter. In medical x-ray imaging, the main source of radiation dose to
internal organs that are outside the imaging field of view is x-rays that scatter inside the body. However, surface shielding
covering these organs has no impact on this scatter.

The use of gonadal and fetal shielding can negatively affect the efficacy of the exam.

1) Shielding can obscure anatomy, resulting in a repeated exam or compromised diagnostic infermation. Shielding placed inside
the imaging field of view, or shielding that moves into the imaging field of view, can obscure important anatomy or pathology, or
intreduce artifacts. In such cases, if the procedure is not repeated the interpreting physician may lack impertant diagnostic
information; if it is repeated, there will be a substantial increase in dose. Evidence shows that this is a more commeon problem
than usually assumed (7-2).

2) Shielding can negatively affect automatic exposure control and image quality. All modern X-ray imaging systems use
automatic exposure control, and the presence of shielding in the imaging field of view can drastically increase X-ray output,
increasing patient radiation dose and degrading image guality (10).



Rationale for policy

" Gonadal and fetal shielding in X-ray imaging has for decades been
considered consistent with the ALARA principle and therefore good
practice. Given advances in technology and current evidence of
radiation exposure risks, the AAPM has reconsidered the

effectiveness of gonadal and fetal shielding



Gonadal and fetal shielding provide negligible, or no, benefit to

patients’ health

" Radiation doses used in diagnostic imaging are not associated with measurable harm to
the gonads or fetus. The main concern with radiation exposure to the reproductive
organs has been an increased risk of hereditary effects. However, according to the
2007 Publication 103 of the International Commission on Radiological Protection (ICRP),
“no human studies provide direct evidence of a radiation-associated excess of
heritable disease”. Similarly, the American College of Obstetricians and Gynecologists
(ACOG) Guidelines, with endorsement from the American College of Radiology (ACR),
states that “with few exceptions, radiation exposure through radiography,
computed tomography scan, or nuclear medicine imaging techniques is at a dose
much lower than the exposure associated with fetal harm”.

" Patient shielding is ineffective in reducing internal scatter. In medical x-ray imaging,
the main source of radiation dose to internal organs that are outside the imaging field of
view is x-rays that scatter inside the body. However, surface shielding covering these

organs has no impact on this scatter



The use of gonadal and fetal shielding can negatively affect

the efficacy of the exam

® Shielding can obscure anatomy, resulting in a repeated exam or
compromised diagnostic information. Shielding placed inside the imaging
field of view, or shielding that moves into the imaging field of view, can
obscure important anatomy or pathology, or introduce artifacts. In such
cases, if the procedure is not repeated the interpreting physician may lack
important diagnostic information; if it is repeated, there will be a substantial
increase in dose. Evidence shows that this is a more common problem than
usually assumed.

® Shielding can negatively affect automatic exposure control and image
quality. All modern X-ray imaging systems use automatic exposure control,
and the presence of shielding in the imaging field of view can drastically
increase X-ray output, increasing patient radiation dose and degrading image
quality.
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