
Author’s Accepted Manuscript

Estimation of effective dose and radiation risk in
pediatric barium studies procedures

A. Sulieman, B. Elhag, M. Alkhorayef, E. Babikir,
K. Theodorou, C. Kappas, D Bradley

PII: S0969-8043(17)30129-X
DOI: http://dx.doi.org/10.1016/j.apradiso.2017.07.013
Reference: ARI7965

To appear in: Applied Radiation and Isotopes

Received date: 31 January 2017
Revised date: 5 July 2017
Accepted date: 7 July 2017

Cite this article as: A. Sulieman, B. Elhag, M. Alkhorayef, E. Babikir, K.
Theodorou, C. Kappas and D Bradley, Estimation of effective dose and radiation
risk in pediatric barium studies procedures, Applied Radiation and Isotopes,
http://dx.doi.org/10.1016/j.apradiso.2017.07.013

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/apradiso

http://www.elsevier.com/locate/apradiso
http://dx.doi.org/10.1016/j.apradiso.2017.07.013
http://dx.doi.org/10.1016/j.apradiso.2017.07.013


1 
 

Estimation of effective dose and radiation risk in pediatric 

barium studies procedures 

 

A.Sulieman
a
*, B..Elhag

b
, M.Alkhorayef

c,d
, E. Babikir

c
 K Theodorou

e
 C. Kappas

e
, D. 

Bradley
d,f

 

a
Prince Sattam bin Abdulaziz University,

 
College of Applied Medical Sciences,

 
Radiology and 

Medical Imaging Department. P.O.Box 422, Alkharj11943, Kingdom of Saudi Arabia 

b
Alghad International Colleges for Applied Medical Sciences, Radiology and Medical Imaging 

Department, Almadinah Almunawra, Saudi Arabia  

c
King Saud University, College of Applied Sciences,  Radiological Sciences Department, P. O.Box 

10219, Riyadh 11433, Saudi Arabia 

d
Centre for Nuclear and Radiation Physics, Department of Physics, University of Surrey, Guildford, 

Surrey, GU2 7XH 

e
Medical Physics Department, University Hospital of Larissa, PO Box 1425, Larissa 41110, Greece  

f
Sunway University, Institute for Health Care Development, Jalan Universiti, 46150 PJ,  Malaysia 

 

*Corresponding author. Dr. Abdelmoneim Sulieman, Radiology and Medical Imaging 

Department, College of Applied Medical Sciences, Prince Sattam bin Abdulaziz University. 

P.O.Box 422, Alkharj11943, Kingdom of Saudi Arabia. E mail: abdelmoneim_a@yahoo.com 

 

Abstract 

The objectives of this study are to assess pediatric radiation exposure in certain barium 

studies and to quantify the organ and effective doses and radiation risk resultant from 

patients' irradiation. A total of 69 pediatric barium studies for upper and lower 

gastrointestinal tract.  Patients' radiation dose was quantified in terms of Entrance surface 

air kerma (ESAKs) using exposure parameters and DosCal software.  Organ and effective 

doses (E) were extrapolated using national Radiological Protection Board software (NRPB-

R279). The mean ± (SD) and the range of patient doses per procedure were 3.7±0.4 (1.0-

13.0) mGy, 7.4±1.7(5.5-8.0) mGy and 1.4±0.9 (0.5-3.6) mGy for barium meal, swallow 

and enema, respectively. The mean effective doses were 0.3±0.03(0.08-1.1) mSv, 0.2±1.6( 

0.44-0.7) mSv and 0.3±0.9(0.1- 0.8) mSv at the same order. The radiation dose were higher 

compared to previous studies. Therefore, pediatrics are exposed to avoidable radiation 
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