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 Abstract:  

Optimizing scanning technique in CT 

(lowering kV, mA and exposure time, 

increasing slice thickness and limiting the 

scan range to only necessary anatomy). This 

study aimed to Compare the Radiation Dose 

and Image Quality between 16-64 

Multidetector computed tomography 

(MDCT). This study was conducted on to 

the 84 patients divided to 4 groups 

21patients in each group, the parameters 

were examined kV 120, the mAs values 

were performed between 200 to 400 mAs , 

the slice thickness were 2mm  group(1) and 

3mm group (2) for 16 -slice MDCT, 2mm  

group (3), and 3 mm group(4) for 64-slice 

MDCT  . This study evaluated  the radiation 

doses  to each group which resulted from 

200 mAs, There was no significant 

difference between the group (1) and group 

(2) , also between group (3) and group (4) 

.The CT dose index (CTDI) vol in Group (1 

& 2) was 32.17mGy, while the dose length 

product (DLP) group (1) was 564.1mGy.cm 

in group (2) was 560mGy.cm. The CTDI in 

group (3 & 4) was 22.9 mGy, while the DLP 

group (3) was512.9 mGy.cm and group (4) 

was 510.6 mGy.cm  and  at 350 mAs , The 

CTDI vol in Group (1 & 2), while the DLP 

group (1) was 987.2mGy.cm in group (2) 

was 981.6mGy.cm. The CTDI vol in group 

(3&4) was 39.95, while the DLP group 3 

was 897.6 mGy.cm and group (4) was 893.6 

mGy.cm, through the results we noted there 

are higher significant a difference between 

group (1-2) more than group (3-4). In this 

study, the researcher distributed the 

questionnaires to the different teams of 

radiology departments were the radiographic 
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images evaluated with unknown images 

parameters. This questionnaire aimed to 

select a high-quality image. Group (4) were 

preferred to use from most of the 

radiologists and engineers in the radiology 

departments, which used  MDCT64 

3mmslice thickness at 250 mAs and 120 kV, 

due to this group provided high image 

quality. 

Introduction: 

The first CT scan examination was 

conducted to a patient in London’s Atkinson 

Morley Hospital in 1971. That was  first 

version of CT scan system (EMI-Scanner), 

which was able to scan only the head region, 

but that version needed about five minutes 

per slice and about seven minutes to 

reconstruct each image in an 80 x 80 matrix, 

using two detectors elements along z-axis. 

Images were acquired using 100 kVp – 40 

mA, 120 kVp – 32 mA or 140 kVp – 27 

mA, whereas the mean radiation dose to the 

skin, for the 3 to 4 slices needed to cover the 

head, was estimated at about 11.66 to 14.67 

mGy [1], [2].  

      Nowadays, CT systems able to provide 

up to 320 slices simultaneous use. 64-slice 

helical CT scanner needs less than 0.4 s are 

needed for each rotation, and up to 18 

images are reconstructed per second, for a 

512 x 512 matrix. Tube potential varies from 

80 kVp to 140 kVp and tube current is up to 

800 mA [3]. As far as the radiation dose is 

concerned, the mean DLP value for a Head-

scan is about 348 mGy·cm and the effective 

dose ~2 mSv [4].  

      In addition, the short examination time 

using the time that a tomography made it a 

valuable diagnostic tool [5]. As a result, the 

number of CT scanners installed worldwide 

increases every year and is expected to reach 

60,000 units in 2015 [6].  

      A large number of people underwent CT 

scans, along with the relatively high 

radiation dose absorbed in each scan, leads 

to high collective dose levels. However, the 

estimated risk of death (due to radio-induced 

cancer) which might be related to the 

radiation dose index from CT scan 

examination [7]. 

      It is important to understand the 

parameters of the CT scan to reduce the 

absorption radiation dose. [8]. This study 

conducted to compare the radiation dose 

from conventional X-ray with radiation dose 

from CT, which might have a dose of about 

100 to 1000 over than conventional radiation 

dose. Despite the benefits of CT to identify 

the abnormality inside the body, but there is 

still a possibility to the occurrence of 

tumours related to increasing radiation dose. 

A study conducted in the United States 
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stated that 0.4% of cancers were related to a 

radiation dose of CT scan examination. 

Thus, one of the important skills to operate 

CT scan machine operation technique. 

     To reduce the radiation dose of CT scan 

brain examination should be used exposure 

parameters optimum [9], This study 

conducted to evaluate, and optimized 

radiation dose imparted to patients during 

CT examination of brain performed were 

using a spiral CT scanner. Materials and 

Methods: 101 patients who underwent CT 

examination of brain were included in the 

study. The effective dose to patients was 

calculated using volume computed 

tomography dose index (CTDIvol) and dose 

length product (DLP) values. Patients were 

categorized according to the type of 

examination involved. Patients who 

underwent a complete examination of brain 

(non-contrast as well as contrast) were 

categorized in Group (1) and patients who 

underwent either a non-contrast or contrast 

examination were categorized as Group (2). 

Results: The effective dose to patients 

ranged from 0.65 mSv to 0.93 mSv for 

Group (1) patients and 0.28 mSv to 0.53 

mSv for Group (2) patients. 

       CT of the Head by Use of Reduced 

Current and Kilo voltage: Relationship 

between Image Quality and Dose Reduction 

[10],  this study was  conventional mode ,the 

results of doses was the highest surface dose 

was 83.2 mGy (scanner 1: helical mode, 

55.6 mGy), and 66.0 mGy (scanner 2: 

helical mode, 55.9 mGy). By changing mAs 

and kVp, a dose reduction of up to 75% 

(scanner1), and 60% (scanner2) was 

achieved. Ten of 20 images obtained with 

the highest dose and 13 of 20 images 

obtained with lowest dose (19–29.4 mGy) 

were reliably identified by subjective quality 

assessment. Scans produced with a surface 

dose of less than 30 mGy were judged. 

Materials & Methods: 

      This study evaluated the radiation dose 

of CT scan of the brain which was 

conducted at the period between 1
st
 of 

January to 31
st
 of March 2019 at the 

radiation department at Tripoli medical 

center, imaging was performed on a 64-slice 

multidetector system (A Philips VCT 64 & 

16-slice helical CT scanner) by trained 

radiographers. Brain PMCT imaging 

consisted of contiguous 2-3 mm axial slices 

with a 5 mm gap at 120 kV and variable 

mass.   

      Different measurements of doses were 

provided from CTMD 16 and CTMD 64 

slice. These radiation doses of brain 

measurements were analysed. The CT dose 

will describe the volume of CT dose index 
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(CTDIvol) including image parameters and 

dose-length product (DLP). 

      In this study, 84 adult patients 

underwent of brain CT scan examination 

and these groups were divided into four 

groups, each group has 21 patients. Then 

evaluated the dose which was produced 

from verity of mass (200 to 400) and slice 

thickness different to each group and 120 

kV. Group 1: 16-MDCT 2mm  and Group 2 

was 3mm slice thickness and :21 Patients 

who underwent non-contrast CT of brain.    

Group3 was scanned by 64-MDCT and slice 

thickness 2mm.  Group 4 was scanned by 

64-MDCT and slice 3 mm. 

Results and discussion:  

    This study showed that the relationship 

between slice thickness and mAs which was 

used in the CT scan machine (16 slice) 

produced CTDIvol and DLP higher than CT 

scan machine (64 slice) due to scan time 

length and slice thickness and the CT scan 

machine (64 slice) provided images whit 

high quality. as figure (1, 2, 3 and figure 4). 

Each Group showed that the between the 

mAs ,mGy and mGy.cm-- to group 1 for 

CTMD16 slice thickness 2mm and mAs 

obtained from 200 to 400 was shown figure  

(1) . 

 

Figure (1) illustrate the group (1) MDCT 16 

slice thickness 2 mm and mAs.  

Figure (1) showed the relationship between 

CTDIvol, radiation dose (32.17 mGy) and  

the DLP 564.1mGy cm. at min which 

generated by using 200 mAs compared with 

the CTDIvol (64.35mGy), DLP (1128.2 

mGy cm) which generated by using  400 

mAs and slice thickness of 2mm from 16 

MDCT scanner in Group 1. 

Figure (2) illustrate the group (2) MDCT 16 

slice thickness 3 mm and mAs. 

The group 2 , Figure (2) showed the 

relationship between CTDIvol, radiation 

dose  32.17 mGy the DLP 560.9mGy cm. at 

min which generated by using 200 mAs 

compared with the CTDIvol (64.13mGy), 

DLP  (1120.2 mGy cm) which generated by  

using  400 mAs and slice thickness of 2mm  
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Figure (2) illustrate the group (2) MDCT 16 

slice thickness 3 mm, kv120.. 

from 16 MDCT scanner in Group  2 

 

Figure (3) illustrate the relationship between 

slice thickness (2 mm and mAs. in group (3) 

using MDCT 64 slice. 

Figure (3) illustrated the relationship 

between CTDIvol (22.9 mGy), radiation 

dose  The DLP was 512.9mGy cm which 

produced from 200 mAs compared whit the 

CTDIvol (45.68mGy) and DLP (1025.8mGy 

cm) which generated from 400 mAs and 

slice thickness 2mm for 64 MDCT scanner 

in Group3. 

 

Figure (4) drawing the relationship between 

the CTDIvol, DLP  and mAs and slice 

thickness 3 mm which generated by  MDCT 

64 in the group (4). 

The CTDIvol was 22.9 mGy and  the DLP 

was 510.6mGy cm. at min mAs was 200 

,while the CTDIvol was 45. 8mGy and DLP 

(1021.2mGy cm) using 400 mAs and slice 

thickness was 3mm by 64 MDCT scanner. 

 

Figure (5) compared the dose generated CT 

scan machines 16 and 64 slice using (2,3 

mm) thickness and 200mAs whit dose 

generated from the same machines using 

250 mass.  

The figure (5) illustrated the comparisons of 

radiation doses for each group which 

produced using 200 mass. However, there 

was no significant difference between the 

group (1) and group (2) , also between group 
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3 and group 4. The CTDIvol in Group 1 & 2 

was 32.17mGy, while the DLP group 1was 

564.1mGy.cm in group 2 was 560mGy.cm. 

The CTDI in group (3 & 4) was 22.9 mGy 

,while the DLP group (3) was 512.9 

mGy.cm and group 4 was 510.6 mGy.cm . 

This study showed that there was difference 

between group (1-2) which provided dose 

higher more than group (3-4) . 

 

Figure (6) showed that the CTDI and DLP 

produced by using (64 and 16 MDCT) 250 

mAs with 2 mm and 3 mm slice thickness. 

The CTDI and DLP produced by using 64 

MDCT less than The CTDI and DLP 

generated by (16 MDCT) using the same 

parameters. Also, (64 MDCT) provided 

image with high quality better than 16 

MDCT.    

 

Figure(7) illustrated the Comparisons 

between the four group were the mAs 

adjusted at 300 and kV was 120. Showed 

that the CTDI and DLP produced by using 

64 MDCT, 300 mAs with 2 mm and 3 mm 

slice thickness less than CTDI DLP 

produced by using 16 MDCT using the same 

parameters. Also, the image quality was 

better than 16 MDCT.    

The figure (7) illustrated the comparisons of 

radiation doses for each group were obtained 

at 300mAs, There was no significant 

difference between the group 1 and group 2, 

also no significant difference between group 

3 and group 4.  

 

Figure(8) illustrated the Comparisons 

between the four group were the mAs 

adjusted at 350 and kV was 120. 

The figure (8) illustrated the comparisons of 

exposure radiation doses for each group 

were obtained at 350 mAs, there was no 

significant difference between the group 1 

and group 2, also no significant difference 

between group 3 and group 4.  

conclusion:  

     This study evaluated that relationship 

between radiation dose and image quality by 
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using two CT scan machines with different 

parameters (MDCT16 and MDCT64).  The 

CT scan 64 slices give images with high 

quality and low CTDI as compared to 

previous parameters which used in both 

scans. 
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