THE RADIATION DOSE MEASUREMENT OF THE COMPUTED TOMOGRAPHY SCAN TO ENSURE
THE SAFETY FOR MEDICAL
STAFF IN SARDJITO GENERAL HOSPITAL, YOGYAKARTA, INDONESIA

Hasan Mohammad Hasan Shaihat, Prof. dr. Arif Faisal, Sp.Rad(K), DHSM; Prof. Dr. Kusminarto, M.Sc.

UNIVERSITAS ) ) . . . . . .
GADJAH MADA Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

References

Almohiy, H. (2014). Paediatric computed tomography radiation dose. World
Journal of Radiology. 6(1): 1-6.

American Association of Physicists in Medicine [AAPM] (2008). The
Measurement, Reporting, and Management of Radiation Dose in CT.
Report of AAPM Task Group 23: CT Dosimetry.

Bartscher, M. Hilpert, U. Goebbels, J. & Weidemann, G. (2007) Enhancement
and proof of accuracy of industrial computed tomography (ct)
measurements. Annals of CIRP 56 (1) 495-498.

Bernhardsson, C. & Chinige, |. (2016). Patient doses in computed
tomography examinations in two regions of the russian federation.
Radiation Protection Dosimetry. Retrieved from

http://www.ncbi.nlm.nih.gov/pubmed/26743258

Brady, Z. (2012). Radiation Doses and Risks from Paediatric Computed
Tomography. RMIT University.

Brenner, D. J., Doll, R., Goodhead, D. T., Hall, E. J., Land, C. E., Little, J. B.,
Lubin, J. H., Preston, D. L., Preston, R. J., Puskin, J. S., Ron, E., Sachs,
R. K., Samet, J. M., Setlow, R. B., & Zaider, M. (2003) Cancer risks
attributable to low doses of ionizing radiation. Proceeding of the National
Academy of Sciences of the United States of America, 100(24):13761-
13766.

Casteele, E. (2004). Model-based approach for beam hardening correction and
resolution measurements in microtomography. Universiteit Antwerpen.
Belgia: 2.

Cember, H. & Johnson, T. (2009) Introduction to health physics. The McGraw-
Hill Companies. United States

David, A. & Otha, W. (2009). Measurements Report Shows Substantial Medical
Exposure Increase. National Council on Radiation Protection and
Measurements. 253, 2.

Environmental Health and Safety [EHS], (2006). Biological Effects of lonizing
Radiation. Principles of Radiation Protection

Goldman, L. (2007). Principles of CT and CT Technology, Journal of Nuclear
Medicine Technology, 35(3):115-128.

Grover, S. Kumar, J. Gupta, A. Khanna, L (2002). Protection against radiation
hazards: Regulatory bodies, safety norms, does limits and protection
devices. Indian Journal of Radiology and Imaging. 2. 12. 157-167.

Herr, A. (2010). Phototransfer thermoluminescence applied to the re-estimation
of low dose levels of ionizing radiation for personnel dosimetry. Arts and
Sciences of Georgetown University.

International Atomic Energy Agency (1996). International Basic Safety
Standards for Protection against lonizing Radiation and for the Safety of
Radiation Sources. Vienna, Austria.

International Atomic Energy Agency [IAEA]. (2009). Dose reduction in ct while
maintaining diagnostic confidence: a feasibility/demonstration study.

67


http://www.ijri.org/searchresult.asp?search=&author=SB+Grover&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.ijri.org/searchresult.asp?search=&author=J+Kumar&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.ijri.org/searchresult.asp?search=&author=A+Gupta&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.ijri.org/searchresult.asp?search=&author=L+Khanna&journal=Y&but_search=Search&entries=10&pg=1&s=0

THE RADIATION DOSE MEASUREMENT OF THE COMPUTED TOMOGRAPHY SCAN TO ENSURE
THE SAFETY FOR MEDICAL

STAFF IN SARDJITO GENERAL HOSPITAL, YOGYAKARTA, INDONESIA

UNIVERSITAS Hasan Mohammad Hasan Shaihat, Prof. dr. Arif Faisal, Sp.Rad(K), DHSM; Prof. Dr. Kusminarto, M.Sc.

GADJAH MADA Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

Retrieved from http://www-
pub.iaea.org/MTCD/publications/PDF/te_1621 web.pdf

International Commission on Radiological Protection (1996). Conversion
coefficients for use in radiological protection against external radiation.
Annals of the ICRP. 26(3-4):1-205.

International Commission on Radiological Protection. (1997). General principles
for the radiation protection of workers. ICRP Publication 75; 27(1):1-60

International Commission on Radiological Protection. (2007) The 2007
Recommendations of the International Commission on Radiological
Protection. Annals of the ICRP. 37(2-4):1-332.

Kalender, W. A. (2006) X-ray computed tomography, Physics in Medicine &
Biology .51, 29-43.

Kalender, W. A. (2014). Dose in x-ray computed tomography. Physics in
Medicine and Biology. 59, 129-150.

Lewis, M. (2005). Radiation Dose Issues in Multi-slice CT scanning. Medicines
and healthcare products regulatory agency, (3):1-14.

Mastora, S. (2009). Patient dose in common ct examinations. (Unpublished
thesis). University of Patras. Yunnan.

National Research Council of the National Academies. Board on Radiation
Effects Research. Health Risks from Exposure to Low Levels of lonizing
Radiation. Washington, DC, US.

Nistor, A. (2008). The Réntgen Radiation and its application in studies of

advanced materials, (July 2016), 1-18.

Rajan, G. & lzewska, J. (2003). Review of radiation oncology physics.
International Atomic Energy Agency, Vienna, Austria

Ram ION. (n.d.). Retrieved March 30, 2016, from
http://www.rotemi.co.il/ram_ion

Reinhart, C. Poliwoda, C. Guenther, T. Roemer, W. Maas, S & Gosch, C. (2008)
Modern voxel based data and geometry analysis software tools for
industrial CT, Proceedings of the 16™ World Conference on NDT,
Montreal, Canada, 8.

Toshiba. (2007). Retrieved July 15, 2016,
http://www.toshibamedicalsystems.com

Turner, J. E. (2009). Atoms, radiation, and radiation protection; Radiation
Advice and Solutions PL, “Radiation Workers' Handbook: Radiation
Control in the Mining & Mineral Processing Industry” (Australian
Uranium Association and the Department of Resources, Energy, and
Tourism, 2009). Retrieved from
http://www.iaea.org/OurWork/ST/NE/NEFW/documents/RawMaterials/R
TC-Namibia-2009/Radiation_Workers_Handbook 2009.pdf. (Continued
from prior page).

United Nations Scientific Committee on the Effects of Atomic Radiation. (2000).
Sources and Effects of lonizing Radiation. Volume I: Sources, Volume II:
Ejects. New York, US.

Wrixon, A. D. (6.2008). New ICRP recommendations, Journal of Radiological
Protection. 28, 2: 161-168.

68


http://www-pub.iaea.org/MTCD/publications/PDF/te_1621_web.pdf
http://www-pub.iaea.org/MTCD/publications/PDF/te_1621_web.pdf
http://www.rotemi.co.il/ram_ion/

	Title Page

	Certificate Of Originality

	List Of Contents

	List Of Tables

	List Of Figures

	List Of Abbreviations

	CHAPTER I. Introduction

	I.1. Background

	I.2. Problem Statement

	I.3. Research Question

	I.4. Objectives of the Study

	I.5. Significance of the Study


	CHAPTER II. Literature Review

	II.1. Background

	II.2 Radiation

	II.2.1. Ionizing Radiation

	II.2.2. Non-ionizing Radiation


	II.3. X-ray Source

	II.4. Computed Tomography

	II.5. Radiation and Risk

	II.6. Radiation Doses

	II.7. Radiation Exposure from CT

	II.8. Biological Effects of Radiation

	II.9. How Radiation Affects Cells

	II.10. ICRP Basic Radiation Safety Criteria

	II.12. Radiation Monitoring

	II.13. ICRP Recommendation for Occupational Exposure Limit

	II.14. Area Survey Meters

	II.15. Radiation Monitoring Instruments

	II.15.1. Ionization Chambers

	II.15.2. Proportional Counters

	II.15.3. Neutron Area Survey Meters

	II.15.4. Geiger–Müller Counters

	II.15.5. Scintillator Detectors

	II.15.6. Semiconductor Detectors

	II.15.7. RAM ION Meter

	II.15.7.1. Features RAM ION Survey Meter

	II.15.7.2. Specifications



	II.16. General Features of Area Survey Meters

	II.17. Properties of Survey Meters

	II.17. 1. Sensitivity

	II.17. 2. Energy Dependence

	II.17. 3. Directional Dependence

	II.17. 4. Dose Equivalent Range

	II.17. 5. Response Time

	II.17. 6. Overload Characteristics

	II.17. 7. Long Term Stability

	II.17. 8. Discrimination Between Different Types of Radiation


	II. 18. Theoretical Framework

	II. 19. Conceptual Framework

	II. 20. Hypothesis


	CHAPTER III. Materials & Methods

	III.1. Study Design

	III.2. Research Variables

	III.3.Study Population and Sampling Method

	III.4. Research Instruments

	III.5. Research Analysis

	III.7.The CT Room Geometry

	III.8. Research Procedure

	III.9. Scheme of Work Plan


	CHAPTER IV. Research Result And Discussion

	IV.1. Research Result

	IV.1.1.The Three Groups in CT Scans Department

	IV.1.2. Measurement of Background Radiation

	IV.1.3.The Survey Meter Calibration


	IV.2. Discussion

	IV.2.1. Inverse Square Law

	IV.2.2. Others Issues

	IV.2.3. Research Limitation



	CHAPTER V. Conclusion & Recommendation

	V.1. Research Conclusion

	V.2. Research Recommendations


	References

	Appendix

	Sertifikat Kalibrasi

	Ethics Committee Approval

	Permohonan Ijin Penelitian



