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The term fluoroscopically guided interventional procedure describes a clinical practice
in medicine, where fluoroscopic systems are used to conduct diagnostic procedures or pro-
vide image guidance for therapeutic interventional procedures performed via percutaneous
or other access routes [1]. These procedures are increasingly used in pediatric patients as
minimally invasive procedures that can replace more complex surgical options, especially
in pediatric interventional cardiology [2].

Fluoroscopically guided interventional procedures may involve high radiation doses
to patients [3]. Special attention must be paid to pediatric patients undergoing these
procedures in comparison with adult patients, as children are potentially at greater risk of
radiation-induced stochastic effects due to a higher radiation sensitivity of their tissues [4,5],
and they have a longer lifespan in which long-term carcinogenic effects can develop [3].

Due to the above concerns, it must be a priority to avoid unnecessarily high doses to
pediatric patients, applying the principles of radiological protection system, in particular in
the strategies that allow radiological safety to be optimized during these procedures [5],
despite the fact that modern X-ray systems come with more options to reduce doses
to patients and operators, thanks to their new detectors, automatic dose management
programs, etc. The basic aim of the optimization of radiological protection during a
fluoroscopically guided interventional procedure is to adjust imaging parameters and
institute protective measures in such a way that the required image is obtained with
the lowest possible radiation dose, and net benefit is maximized [6]. Some examples of
optimization strategies might be: quality assurance programs, characterization of dose and
image quality of X-ray systems [7,8], quality control tests of X-ray systems, the analysis
of patient dose metrics, establishment of diagnostic reference levels (DRLs) classified by
ranges of weight and age, among others. Some possible concrete actions for optimization
might be: reducing the radiation dose to the minimum needed (“ALARA” principle),
reducing the field to the strictly necessary part of the body, avoiding unnecessary double
planes, using a low-dose-rate fluoroscopy mode when possible, minimizing fluoroscopy
time, using fluoroscopy only to guide devices if absolutely necessary and observe motion,
using the last-image-hold image for review when possible, instead of using fluoroscopy,
minimizing the number of cine series, reducing the number of personnel present in the
fluoroscopically guided interventional laboratory to the minimum needed, posing careful
indications, considering non-radiating alternatives if possible, etc.

This special issue will mainly show the outcomes achieved in the OPRIPALC (Op-
timization of Protection in Pediatric Interventional Radiology in Latin America and the
Caribbean) program [9], although also articles that are framed within the optimization
strategies for other types of fluoroscopically guided pediatric procedures may be accepted.

OPRIPALC was conceived as a joint response of the Pan American Health Organi-
zation and the World Health Organization, in cooperation with the International Atomic
Energy Agency, to support their member states in Latin America and the Caribbean in
ensuring that radiation exposures of pediatric patients are appropriate for the respective
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fluoroscopically guided interventional procedures [10,11]. To our knowledge, this initiative
is unique worldwide.

This special issue will present articles to share the evolution, advancements, and
challenges for the OPRIPALC program. Likewise, as one of the main products of this inter-
national initiative, an article on good practices for the optimization of protection and safety
in fluoroscopically guided interventional pediatric procedures will be prepared. Further-
more, two systematic reviews on ranges of pediatric radiation dose indices in interventional
cardiology procedures and the image quality metrics used to characterize X-ray equipment
and optimize fluoroscopically guided interventional procedures will be presented. In
addition, the use of DRLs will be part of this effort, showing the experience and results
accumulated by the countries participating in OPRIPALC. Finally, the uses of automatic
dose management systems, their advantages, and disadvantages will be discussed.

Funding: This research has been partially funded by the European Commission, Directorate-General
for International Cooperation and Development (DG DEVCO), through a grant provided to the WHO
to support Universal Health Coverage-related activities. This research has been partially funded by
the Research Directorate at Universidad de Tarapacá through senior research Project No. 7725-22.

Institutional Review Board Statement: Ethics approval was not required for this study.

Informed Consent Statement: Not applicable.

Data Availability Statement: Not applicable.

Acknowledgments: The author acknowledge the Pan American Health Organization, the World
Health Organization and the International Atomic Energy Agency. Also, acknowledge the Research
Directorate at Universidad de Tarapacá through senior research Project No. 7725-22.

Conflicts of Interest: The author declares no conflict of interest.

References
1. National Council on Radiation Protection and Measurements (NCRP). Radiation Dose Management for Fluoroscopically-Guided

Interventional Medical Procedures; NCRP Report No. 168; National Council on Radiation Protection and Measurements: Bethesda,
MD, USA, 2010; pp. 1–314. ISBN 978-0-9823843-6-7.

2. United Nations Scientific Committee on the Effects of Atomic Radiation (UNSCEAR). Available online: https://www.unscear.
org/unscear/publications/2020_2021_1.html (accessed on 30 April 2023).

3. United Nations Scientific Committee on the Effects of Atomic Radiation (UNSCEAR). Available online: https://www.unscear.
org/unscear/en/publications/2013_2.html (accessed on 30 April 2023).

4. Bacher, K.; Bogaert, E.; Lapere, R.; De Wolf, D.; Thierens, H. Patient-specific dose and radiation risk estimation in pediatric cardiac
catheterization. Circulation 2005, 111, 83–89. [CrossRef] [PubMed]

5. International Commission on Radiological Protection (ICRP). Available online: https://www.icrp.org/publication.asp?id=ICRP%
20Publication%20105 (accessed on 30 April 2023).

6. International Commission on Radiological Protection (ICRP). Available online: https://www.icrp.org/publication.asp?id=ICRP%
20Publication%20121 (accessed on 30 April 2023).

7. Vano, E.; Ubeda, C.; Leyton, F.; Miranda, P. Radiation dose and image quality for paediatric interventional cardiology. Phys. Med.
Biol. 2008, 53, 4049–4062. [CrossRef] [PubMed]

8. Ubeda, C.; Salazar, L.; Retana, V.; Santos, F.; Salvador, L.; Sáenz, C.; Quesada, C.; Gavarrete, M.; Picado, M.; Arce, L. Characteriza-
tion and experimental measurements of scatter dose at cardiologist’s eyes during paediatric interventional cardiology procedures
in Costa Rica. Radiat. Prot. Dosim. 2017, 176, 450–455. [CrossRef] [PubMed]

9. Optimization of Protection in Pediatric Interventional Radiology in Latin America and the Caribbean (OPRIPALC). Available
online: www.opripalc.org (accessed on 2 April 2023).

https://www.unscear.org/unscear/publications/2020_2021_1.html
https://www.unscear.org/unscear/publications/2020_2021_1.html
https://www.unscear.org/unscear/en/publications/2013_2.html
https://www.unscear.org/unscear/en/publications/2013_2.html
https://doi.org/10.1161/01.CIR.0000151098.52656.3A
https://www.ncbi.nlm.nih.gov/pubmed/15611374
https://www.icrp.org/publication.asp?id=ICRP%20Publication%20105
https://www.icrp.org/publication.asp?id=ICRP%20Publication%20105
https://www.icrp.org/publication.asp?id=ICRP%20Publication%20121
https://www.icrp.org/publication.asp?id=ICRP%20Publication%20121
https://doi.org/10.1088/0031-9155/53/15/003
https://www.ncbi.nlm.nih.gov/pubmed/18612174
https://doi.org/10.1093/rpd/ncx031
https://www.ncbi.nlm.nih.gov/pubmed/28369635
www.opripalc.org


Children 2023, 10, 883 3 of 3

10. Ubeda, C.; Vano, E.; Perez, M.D.; Jímenez, P.; Ramirez, R.; Nader, A.; Miranda, P.; Azcurra, P.; Damsky, J.; Capdevila, S.; et al.
Optimización de la protección en radiología y cardiología intervencionista pediatrica en América Latina y el Caribe (OPRIPALC).
J. Health Med. Sci. 2021, 7, 215–221.

11. Ubeda, C.; Vano, E.; Perez, M.D.; Jímenez, P.; Ramirez, R.; Nader, A.; Miranda, P.; Azcurra, P.; Damsky, J.; Capdevila, S.; et al.
Setting up regional diagnostic reference levels for pediatric interventional cardiology in Latin America and the Caribbean
countries: Preliminary results and identified challenges. J. Radiol. Prot. 2022, 42, 031513. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1088/1361-6498/ac87b7
https://www.ncbi.nlm.nih.gov/pubmed/35940166

	References

