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Introduction
• The concept of "diagnostic reference levels" (DRLs)

was introduced by the International Commission of
Radiological Protection (ICRP) as a "form of
investigation level, applied to an easily measured
quantity, usually the absorbed dose in air, or tissue-
equivalent material at the surface of a simple
standard phantom or a representative patient“.

• The International Atomic Energy Agency (IAEA) has
issued advice on the use of DRLs in radiology, which
refers to as "guidance levels" in the International
Basic Safety Standards.



Introduction

• DRLs was established preferably at a national level

to reflect the national practice by IAEA support.

• A Radiological Protection of Patients (Medical

Exposure) Regional Project : RAF 9033, has been

established in 2003.

• The work classified into detailed tasks, including

dedicated tasks on dose management in

Conventional and interventional radiology, with a

special focus on pediatric patients as follow:



Introduction

1- Survey of patient doses and image quality for establishing

and using guidance levels in diagnostic radiological
examinations and comparison of doses with the
international standards.

2- Patient dose management in Computed Tomography with
special emphasis to pediatric patients.

3- Avoidance of radiation injuries in interventional
procedures using x-rays and limiting probability of
stochastic effects, especially in children.

4- Survey of mammography practice from the radiation
protection view point and optimization in mammography.



(1-a)
Survey of patient doses and 

Image quality for establishing 
and using guidance levels in 

diagnostic radiological 
examinations and comparison 

of doses with international 
standards  



2 hospitals were Selected for survey.

Radiographers were asked to keep daily record of total number of
films used and films rejected in a particular room in order to estimate
repeat rate at radiography room and dark room level.

Radiologist was asked to grade the remaining radiographs using the
enclosed :

A: radiograph clearly accepted without any remark,

B: radiograph accepted with some remarks,

C: radiograph should be rejected.

The number of films used during 2 weeks were 300 films.



The results obtained :

A : The no. of accepted films were 160.

B : The no. of accepted films with remarks were
100.

C : The no. of rejected films were 50

The main reason of film rejection was the
processing.

The accepted films with remarks because of the
over and under exposure.



(1-b)
Equipment QC testing & 

rectification action



Around 35 hospitals were involved. The equipments
used:

1- Victoreen 4000 M+

2- Beam alignment kit.

3- Focal spot tools.

4-HVL tools (Aluminum sheets with different
thicknesses.

The accuracy of the tube voltage and time were
determined.

Beam alignment and film screen were also
determined using radiation measurements test tools.



(1-C)
Patient doses in simple 

radiographic examinations



The entrance surface dose measurements were
performed for five types of common x-ray
examinations. These examinations are skull,
chest (PA), pelivs (AP), abdomen (AP) and
lumper spine (AP).

Also, the pediatric departments were checked
and the dose to patients in different 3 diagnosis
were checked for 4 groups ages (new born, 1-5
years, 5-10 and 10-15).

The collected data were compared with the
international levels.



Entrance Surface Dose in different Countries (mR)

Examination Safety 

Series 115

UK Japan Tanzania Egypt

Chest (PA) 40-150 20-70 18-23 50-110 23-114

Skull 300-500 400 228-534 ---- 203-511

Abdomen 

(AP)

1000 700 632 280-887 258-354

Pelvis (AP) 1000 500 242-674 560-1390 410-1072

Lumper

Spine (AP)

1000-3000 2000-3500 363-821 400-819 633-1537



Entrance Surface Dose in different Countries (mR)

Type Age Egypt NRPB EC Finlad 

Skull 0.1-4 

5-9 

10-15 

0.57 

0.91 

1.3 

0.8 

1.1 

1.1 

 

1.5 

0.49 

0.57 

0.68 

Chest 0.1-4 

5-9 

10-15 

0.1 

0.1 

0.6 

0.05 

0.07 

0.1 

 

0.01 

0.062 

0.097 

0.096 

Abdomen 0.1-4 

5-9 

10-15 

0.2 

0.4 

1.1 

0.4 

0.5 

0.8 

 

1.0 

 

 



(2)
Patient dose 

management in Computed 
Tomography with special emphasis to 

pediatric patients



INTRODUCTION

• Measurements were performed for 7 CT 
scanners;

• 2 conventional (Axial mode) scanners

• 4 single slice spiral scanners

• 1 multi-slice spiral scanner.

• 4 general CT examinations were selected to 
perform dosimetry; head,chest,abdomen and 
palvis.



Types of CT scanners and the physical parameter used

CT Scanner Examination kVp mAs Slice thick. mm)

A GE –Sytec (conventional, 

Axial)

Head

Chest, abdomen, pelvis

120

120

180

234

5, 10

10

B Philips MX-8000

(Multislice spiral)

Head

Chest, abdomen, pelvis

120

120

150

250

5, 10

10

C Toshiba Xvision

(single slice spira)

Head

Chest, abdomen, pelvis

120

120

360

400

5, 10

10

D GE prospeed-S

(conventional, Axial)

Head

Chest, abdomen, pelvis

120

120

260

320

5, 10

10

E Siemens,somatom-4

(single slice spira)

Head

Chest, abdomen, pelvis

140

120

256

113

8

10

F Toshiba,  Asteion

(single slice spira)

Head

Chest, abdomen, pelvis

120

120

300

250

5, 10

10

G Siemens, Somatom, 

Balance

(single slice spira)

Head

Chest, abdomen, pelvis

130

130

260

90

5, 10

10



Victoreen 4000 
electrometer

Instruments of CTdosimetry

CT ion chamber



The measured CTDI (mGy)

Exam. England EC Germany Oman Egypt

Head 50 60 42 64 55

Chest 20 30 13 20 23

Abdomen 25 35 11 29 23

Pelvis 26 35 11 23



DLP (mGycm)

Scanner Head Chest Abdomen Pelvis

A 750 1240 1340 670

B 450 960 1147 682

C 1015 725 870 580

D 690 450 540 360

E 518 308 330 220

F 940 625 750 500

G 891 575 690 460

EC (reference dose) 1051 650 800 570

DLP for each scanner and the EC reference dose



3-
Avoidance of radiation injuries 
in interventional procedures 

using x-rays and limiting 
probability of stochastic effects, 

especially in children



INTRODUCTION

• In 2007, two short courses were arranged in 
National Heart Institute. A programme of on job 
training covered:

➢ radiation protection hazards for working staff
and patients,

➢ international standards,

➢ dose management techniques,

➢ examples of good and bad practice and

➢ examples indicating prevention of possible
injuries as a result of good practice in radiation
protection.



INTRODUCTION

• patient dose measurements have been carried out
using radiochromic film (Gafchromic XR-RV2) during
interventional procedures for 121 patients in Heart
Institute.

• Various interventional procedures (including coronary
angioplasty (PTCA) and coronary angiography (CA))
were evaluated using radiochromic film in 3
angiography rooms (Toshiba, Philips and Siemens).

• The film provides dose mapping, the position of the
skin area with highest dose and can be used for
immediate qualitative and as well as for quantitative
assessment of patient skin dose.



Dosimetry GAFCHROMIC film from a 
coronary angioplasty (PTCA)







4-
Survey of mammography practice 
from the radiation protection view 

point and optimization in 
mammography



INTRODUCTION

• The mean glandular dose (MGD) was measured for 
158 women with different ages : from 22 to 78 
years old. 

• Three mammography units were included.

• The physical parameters affecting the exposure 
dose were evaluated. 



Data source NO. of women Mean  CBT (mm) Mean MGD per 

film (mGy)

Mean MGD per 

woman (mGy)

Mean standard 

breast MGD(mGy)

Klein ,1997 1678 55.9 1.59(mean) ………. …………..

Burch  , 1998 4633 CC: 52 1.4(med) ……….. 1.52

Young , [2000] 8745 MLO:54 1.7(med) 3.3(med) 1.34

Jamal ,2003 300 MLO:44.5 1.82(mean) 3.72(mean) 1.23

Keun [, 2003 46
36 :CC

3.9:MLO

1.77 :CC

1.88:MLO
………… ………

Bouzarjomehri, 2006 246 45.8 1.45(mean) 5.57(mean) ………

Avramova,2008 120 55 1.8(mean) 3.6(mean) 2

Hauge Norwegian, 

2011
1214

51.1 CC

52.1 MLO

1.33 CC

1.45 MLO
2.84 …………..

Egypt, 2012 158
40.6 CC

47.1 MLO

0.68 CC

0.7 MLO
1.6 1.98

Comparison of estimated mean glandular Dose (MGD) with other studies



Recommendations
Efforts are being done to review the regulation to :
✓Improve the skills of work.
✓Increase awareness of professionals on the importance

of the presence of the physicist in the optimization
process.

✓Strengthen the presence of medical physicists in
medical imaging departments

✓Clarify, through regulation, staffing and medical
physicists roles and responsibilities in medical imaging
services.

✓Increase awareness about the potential for exposing
patients undergoing cardiac-catheterization procedures.

✓Implement a QC and QA programme and Establish a
radiation protection regulation in the department.
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