Pregnancy Toolkit
Monitoring dose
There are well-established limitations and guidelines for occupational exposure of radiation (note this does not include
medical exposure) of pregnant workers. Radiation safety officers (RSO) and radiation safety programs strictly adhere to
these regulations. The International Commission on Radiological Protection (ICRP) advises that the embryo and fetus
should be given the same level of protection as that offered to members of the general public. The ICRP and the European
Commission recommend that, once an occupational worker has declared her pregnancy, the equivalent dose to the unborn
child should be maintained “as low as reasonably achievable” (ALARA). The fetal dose is not expected to exceed 1 mSv
during the remainder of pregnancy. These same guidelines are followed by the International Basic Safety Standards.
A declared pregnant woman (DPW), as classified by the National Regulatory Commission (NRC), is any radiation
worker who voluntarily discloses in writing her pregnancy and the estimated date of conception. The choice to declare
by any radiation worker is not a requirement in the United States regardless of the fact that it may be obvious that
she is pregnant. Once declared, the National Council on Radiation Protection (NCRP) has set a monthly limit for the
embryo/fetal radiation dose of 0.5 mSv equivalent dose. Again, note that this does not include medical and natural
background radiation. The limit for occupational exposure of a DPW is 5 mSv from the time of declaration until delivery,
as recommended by the U.S. Environmental Protection Agency (USEPA), U.S. Department of Energy and the NRC.
Once declared, the DPW should be given a dedicated fetal dosimeter. This should be worn at the waist level and inside all
radiation protective garments to provide an accurate fetal dose. In institutions where two-dosimeter monitoring systems
are used, the fetal dosimeter should be on the inside at the waist level and the other dosimeter on the outside of the
thyroid shield. A qualified medical physicist should monitor the DPW’s dosimeter and radiation dose to the fetus.
For the dosimeter that is worn under protective apron, the dose to embryo and fetus is estimated as one half of personal
equivalent dose at 1 cm. If the inside dosimeter shows an average dose of 0.1 mSv per month or less, then these workers
are in accordance with recommendations set forth by ICRP and NCRP. If the fetal dosimeter approaches either the
monthly or gestational limits, the work duties of the DPW may require adjustments to avoid further radiation exposure.
Currently some institutions are utilizing electronic dosimeters that provide rapid or instantaneous dose data readings.
These dosimeters should be worn in the same fashion but can be rapidly read for real-time dose without having to wait
until the end of the month.
It is imperative for all DPW and RSO to ensure that work safety and regulatory limits are being met. Standard dose
reduction practice should be implemented at all times but especially during pregnancy. Some of these measures
include utilizing patient-dose reduction techniques, using protective shielding, wearing dosimeters properly and
consistently, and monitoring dose to the inside badge worn under the apron. Additional safe practices include
positioning in low-scatter area, reducing fluoroscopy time, using collimation and reducing usage of magnification
during procedures. If necessary, retrospective estimation of radiation dose to surface of abdomen or uterus during
first postconception weeks can be estimated by using information about patient doses, worker’s position during
fluoroscopy-guided procedures and positioning of C-arm during the case. There is currently no data that suggests
pregnant radiation workers should not participate in fluoroscopy-guided procedures.
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Important takeaways
• Your fetal dose will not be monitored until you officially declare your pregnancy, in writing.
• Your occupational fetal dose limit of 5 mSv total and 0.5mSv/month starts when you declare, not when you conceive.
• When declaring a pregnancy, only the RSO needs to know. This information is kept confidential from your supervisor and
colleagues until you decide to announce the pregnancy to a wider audience.
• Fetal dosimeter should be worn at your waist under your lead at all times.

Resources
Balter et al., Radiation and the pregnant nurse. Cath Lab Digest. 2002; 10.
Best, P.J., Skelding, K.A. Mehran, R. et al., SCAI consensus document on occupational radiation exposure to the pregnant
cardiologist and technical personnel. Catherization and cardiovascular interventions: official journal of the Society for Cardiac
Angiography & Interventions. 2011; 77: 232–241.
Chu R et al. Radiological protection for pregnant women at a large academic medical cancer center. Phys Med. 2017;43:186–189.
Council of the European Union. Council Directive 2013/59/Euratom of 5 December 2013 laying down basic safety
standards for protection against the dangers arising from exposure to ionising radiation, and repealing Directives
89/618/Euratom, 90/641/Euratom, 96/29/Euratom, 97/43/Euratom and 2003/122/Euratom. Official Journal of the European
Union. 2013;L13:1–73.
Dauer, Lawrence T. et al. Occupational radiation protection of pregnant or potentially pregnant workers in IR:
A joint guideline of the Society of Interventional Radiology and the Cardiovascular and Interventional Radiological Society of
Europe. Journal of Vascular and Interventional Radiology. 2015;26(2)171–18.
Damilakis, J. Persinakis, K., Theocharopoulous, N. et al. Anticipation of radiation dose to the conceptus from occupational
exposure of pregnant staff during fluoroscopically guided electrophysiological procedures. J Cardiovasc Electrophysiol.
2005; 16: 773–780.
Faulkner, K. and Marshall, M.W. Personal monitoring of pregnant staff in diagnostic radiology. J Radiol Prot. 1993; 13: 259–265.
Feinberg JS, Kelley CR. Pregnant workers. A physician’s guide to assessing safe employment. West J Med. 1998;168(2):86–92.
IAEA. Radiation Protection and Safety of Radiation Sources: International Basic Safety Standards. Vienna: International
Atomic Energy Agency; 2011.
ICRP. The 2007 Recommendations of the International Commission on Radiological Protection. ICRP Publication 103.
Annals of the ICRP. 2007; 37:1–332.
ICRP. Pregnancy and medical radiation. International Commission on Radiological Protection. ICRP Publication 84.
Ann of the ICRP 200: 30: 1-43.
Marx M V, Niklason L, Mauger E A. Occupational radiation exposure to interventional radiologists: A prospective study.
J Vasc Interv Radiol. 1992;3(4):597–606.
Miller et al. Occupational Radiation Protection in Interventional Radiology: A Joint Guideline of the Cardiovascular and
Interventional Radiology Society of Europe and the Society of Interventional Radiology. J Vasc Interv Radiol.
2010;21(5):607–615.

2

National Council on Radiation Protection and Measurements. Limitation of exposure to ionizing radiation
(NCRP Report No. 116). National Council on Radiation Protection and Measurements, Bethesda, MD; 1993.
National Council on Radiation Protections and Measurements. Preconception and prenatal radiation exposure:
Health and protective guidance. Recommendations of the National Council on Radiation Protection and Measurements.
NCRP Report No. 174. National Council on Radiation Protections and Measurements, Bethesda, MD; 2013.
Shaw, P et al. Radiation Exposure and Pregnancy. J Vasc Surg. 2011 Jan;53(1 Suppl):28S–34S.
Trout, E.D. Isodose curves in a phantom due to diagnostic quality X-radiation. Health physics. 1977;33: 359–367.
United States Nuclear Regulatory Commission. 20.1003 Definitions.
https://www.nrc.gov/reading-rm/doc-collections/cfr/part020/part020-1003.html.
USEPA. Radiation protection guidance to federal agencies for occupational exposure, 52 FR 2822. U.S. Environmental
Protection Agency, Washington, DC; 1987.
USNRC. Standards for protection against radiation. Dose equivalent to an embryo/fetus. 10 CFR Part 20.1208.
U.S. Nuclear Regulatory Commission, Washington, DC; 1998.
USDOE. G4441.1-6. Evaluation and control of radiation dose to the embryo/fetus. Guide for use with Title 10, Code of Federal
Regulations, Part 835, Occupational Radiation Protection. U.S. Department of Energy, Washington, DC; 1999.

3

