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I. INTRODUCTION 

The aim of study is to find out how measuring the absorbed 

dose depends on the different axial scanning technologies and 

how they affect the measured value using standard dose test 

method with CT dose head and body phantoms. 

Computed tomography one of the most pressing tasks is to 

dose reduction. [1] Parameters associated with received 

radiation doses and depend on the hardware technical support 

are: slice thickness, the distance between slice, interlayer, 

examination region, exposure factor and gantry tilt. Image 

quality and radiation dose affect patient received dose in 

examination. 

Computed tomography manufacturers given base CT Dose 

Index (CTDI) values are highly dependent on scanning 

parameters and characteristics of the scanner. Therefore image 

quality and radiation dose affect patient received dose in 

examination and it may not always be assessed quantitatively, 

when measured with CT dose test phantoms. However, to 

achieve this objective requires more and more new approaches 

for the determination of the dose rate CT, and in assessing the 

information provided by different manufacturers, firstly, of the 

CT dose index (CTDI), that can compare with the standard 

methods and the assessment of the patient dose. [2] 

To determinate CT dose index in CT dose phantom there 

are nothing says about the limits of the scan length of the 

phantoms, not exceed the permissible uncertainty related to 

possible scatter of the phantom side the edge. 

The aim of study was to find out how during measuring the 

absorbed dose in phantoms depends on the different axial 

scanning technology and the changing nature of the measured 

value over all phantom length using standard CT phantoms 

and as well clarify difference between measured weighted CT 

dose index and  the given manufacturer (base) values. 

II. MATERIALS AND METHODS 

The measurements were made using single slice CT 

scanner Siemens Somatom AR.SP, pencil type ionization 

chamber with active length 100 mm, which were connect with 

test device Victoreen 4000+, the CT Dose Phantom, which 

consists of 15 cm thick solid PMMA disks measuring 16 cm 

(head) and 32 cm (body) in diameter.  

All measurements were made on the basis of IEC 60601-2-

44 [3], measuring the absorbed dose, and then calculating the 

CT dose index.  

The radiation dose profile along a line perpendicular to the 

plane of a single axial CT scan shows a peak where the 

primary beam slices through the CTDI phantom. A CTDI100 

value is obtained if integration limits of ±50 mm are used (1).  

slice

L
KDCTDI  1100

   (1), 

where D- measured dose (mGy), K1-calibration factor, L- 

ionization chamber- 100mm active length (mm), slice (mm). 

 

Scanning was made with a variety of slice thicknesses 2, 3, 

5, 10 mm over the entire length of the ionization chamber, 

with the same table feed.  

III. RESULTS AND DISCUSSION 

Equable absorbed dose distribution was obtained during 

measurements when ionization chamber was positioned freely 

in air without other absorbent. We found that the equable 

measurements can be made anywhere in the ionization 

chamber (f.v. Fig.1). 

However the results obtained using CT phantoms show that 

the CT dose index (CTDI100) measured with a 100 mm long 

active measuring length phantom makes 30 - 35% uncertainty 

in the head phantom (Fig.2) and up to 50% uncertainty in the 

body phantom (f.v. Fig.3), compared to the middle of the 

phantom measurements with a measuring 100 mm long 

section ends. 

 

Fig.2 Absorbed dose distribution of the head  phantom at the slice thickness 
and table feed of 5 mm, max value of CTDIw = 82,50 mGy. 

IV. CONCLUSION 

Study has shown that the absorbed dose distribution 

uncertainty for measurements along the length does not exceed 

5% of the head phantom. A phantom of 40 mm mid-range and 

a  45 mm body phantom could be applied. 
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