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ABSTRACT 

This study aimed to determine the DLP for Chest computed tomography (CT) in North India. DLP was collected from 10 CT 
scanners from 10 different places in north India. DLP was collected from 30 successive Chest CTs in each centre. The 
analysis showed significant dosage differences between the CT scanners, with the DLP having a 159-1101.6 mGy/ cm range. 
Changes in the mAs and kVp were linked to differences. The necessity for dosage optimisation was highlighted by the 
study's confirmation of significant DLP variability for chest CT images, which was linked to acquisition techniques. To 
examine the importance of sex and body weight (BW) in dose length products (DLP) based on radiation dose monitoring. 
To estimate patient doses in the chest examination using computed tomography and calculate organ dose. Three hundred 
(300) single-phase (plain or unenhanced) computed tomography examinations of the chest were performed from 15 March 
2022 to 30 September 2022 on 10 different scanners and were analysed. This study included a total of 300 (n=300) 
participants who were referred for a chest CT scan and ranged in age from 18 to 90. With a minimum age of 18 years and 
a maximum age of 89, the average age of the 300 participants (189 men and 119 women) was 53.34 ± 16.53 years. The 
patient's average body weight ranged from 50.0 to 90.0, with a mean of 67.75 ±  7.36. With a maximum DLP of 1101.64 
and a minimum DLP of 159 mGy X cm, the average DLP for the 300 participants was 518.89 ± 227.97 mGy X cm. Using the 
conversion factors provided by the European Commission, the effective dose was computed from the DLP of each 
examination, yielding a mean value of 7.33 ± 3.26 mSv with a high of 15.414 and a minimum of 2.226 mSv. This study 
shows the importance of gender and Bodyweight while using DLP to track radiation exposure during Chest CT. Size 
increased the DLP for men and women. Radiation exposure during imaging correlates with DLP sex and body weight. 
Controlling for patient sex and BMI makes the DLP more similar amongst scanners and imaging modalities. The change 
helps detect radiation dose changes. DLP and ED for the standard chest examination were well below European 
Commission recommendations (EC). The diagnostic picture quality was unaffected by the Chest examination's lower DLP 
and effective Dose than the EC. 
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INTRODUCTION  
Introduced in the early 1970s, CT has since been a crucial part of medical practice. It has evolved into a 
powerful and versatile diagnostic tool and has already supplanted several radiologic procedures1,2. Along 
with helical and multiple slice configuration development, CT applications have advanced 3. However, the 
potential for cancer development is a worry because of the relatively high radiation exposures associated 
with CT scans 4,5. CT examinations for targeted therapeutic purposes necessitate recording high-quality 
images without subjecting patients to excessive radiation. Modern CT scanners also use techniques that 
dramatically alter the radiation dose provided to the patient and provide a wide range of exposure variables 
6. When a radiological examination is required due to a valid clinical indication 7,8, all necessary 
precautions must be taken to ensure the patient's and the staff's safety from ionising radiation and the 
security of the radiation source itself, following international basic safety standards. Even while it is now 
common knowledge that CT scanning exposes patients to a substantial amount of radiation, this was not 
always the case. When whole-body CT  first became available, it was mainly applied to cancer patients, for 
whom radiation exposure posed less risk given the relative hazards9. CT of the brain, however, was 
unrivalled by any other modality in terms of diagnostic accuracy. Radiation protection concerns are more 
important for young patients and those with benign diseases who use CT often today 9,10. The ICPR has 
urged a shift in focus to CT dose reduction efforts.ICRP, IAEA, and the EC have all recommended establishing 
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and enforcing CT dose guideline levels for the most common CT scans to enhance radiation dose 
optimisation strategies 11. The most common CT dose quantity is the Computed Tomography Dose Index 
(CTDI), calculated by summing the Dose along the long axis from a single X-ray tube rotation and a single 
CT slice. Dose length product (DLP) comprises both patient and phantom volume irradiated throughout a 
complicated exam, which is another crucial dose quantity. 
 
RADIATION DOSE DATA  
Estimating the average phantom dosage for a full spiral CT scan, CTDIVOL is calculated by dividing the 
weighted CTDI (CTDIW) by the CT pitch. CTDIVOL and DLP are standard on modern CT scanners so that you 
can switch between them anytime throughout your scan. Dose calculations required exposure and 
procedure information on previous machines. Each patient's CTDIVOL and DLP values were taken directly 
from the medical imaging archive (PACS). The two essential dosage parameters and their respective 
calculation procedures are summarised here. In a personal examination, reducing radiation increases 
image noise, degrading image quality. It is believed that increasing radiation exposure through computed 
tomography (CT) will increase the risk of developing cancer, and this issue is well acknowledged in modern 
medicine,12,13,14. AEC and iterative (IR) image reconstruction are two examples of the ongoing research 
and development of dose reduction methods that aim to lower radiation dose without sacrificing image 
quality15,16. The radiation dose for the relevant protocol must be evaluated to optimise the data collection 
and reconstruction approaches. For dosage reduction, thorough dose tracking is crucial, and different 
solutions are available17,18. Daily radiation dose monitoring is also desired to identify and steer clear of 
unforeseen, excessive radiation exposure. Increasing size causes the tissues to attenuate more X-ray 
photons, reducing the number of photons detected. The tube current for X-ray emission is often modulated 
using AEC19,20 to obtain CT images of consistent quality. In a large patient, CTDIvol rises due to higher tube 
current, and a considerable body height may also lengthen the scan. Consequently, a large patient's DLP 
value may be unavoidably high 21. Identifying improper, excessive radiation exposure in individual exams 
is hampered by such a difference in the DLP according to body size. Additionally, different regions of the 
world have varying standards for body size, which could skew global radiation dose comparisons. This 
study examined the importance of body weight and sex in DLP-based radiation dose monitoring. The 
ongoing study compared body weight and DLP values for Chest CT scan done on ten different CT scanners. 
Men and women underwent the analysis independently. 
OBJECTIVE  
 To investigate the significance of sex and body weight (BW) in dose length products (DLP) based on 

radiation dose monitoring. 
 To estimate patient doses in the chest examination using computed tomography and calculate organ 

dose. 
 To compare radiation dose using different computed tomography (CT) scanners in males and females. 
 
MATERIAL AND METHODS 
Subjects 
From 15 March 2022 to 30 September 2022, 300 single-phase (plain or enhanced) chest CT scans were 
done on 10 scanners and analysed. The following inclusion criteria were applied:  
Study population  
 All records with requests for a Chest scan. The data has been collected from DICOM. 
The inclusion criteria were: 
 Adults aged 18-90 years  
 Weight between 45-90 kg. 
 Both genders.  
Sample Adult DLP Data Collection at Different Centers 

Age Group 18-80 Years 
Sr. No Chest (DLP in mSv) 

DLP 30 Cases 
Exclusion criteria 
The Exclusion Criteria were: 
 Weight between > 90 kg  
 Adults aged < 18 years  
Statistical analysis 
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Range, mean, standard deviation (SD), median, frequencies (number of cases), and relative frequencies 
(percentages), where applicable, will be used to characterise the data. The statistical tool SPSS 21version 
for Microsoft Windows and XLSTAT 2022 was used for all statistical calculations. 
 
RESULT 
The research was conducted in North India, including 10 (ten) CT scanners. The data was collected from 
DICOM and analysed. A total number of three hundred (n=300) patients within the age range of 18-90 who 
were referred for a CT scan of the chest were included in this research. One hundred nineteen (119) were 
females, while one eighty-one (181) were males, as shown in Table 1. The average age of the 300 patients 
was 53.34 ±16.53 years, with a maximum age of 89 and a minimum age of 18.0 years. The patients' average 
weight was 67.75 ± 7.36 Kg, with a maximum of 90 and a minimum of 50.0. The effective Dose was 
calculated from the DLP of each examination using the European Commission's conversion factors and 
ranged from 12.7 mSv to 1.6 mSv, with a mean value of 5.4 ± 2.4 mSv. 
 

Table 1: Summary statistics 
Radiation dose parameters in CT chest 

Particulars  n Minimum  Maximum  Mean  SD 
Age  300 18 89 53.34 16.53 
Weight  300 50 90 67.75 7.36 
DLP 300 159 1101.64 518.89 227.97 
ED 300 2.22 15.41 7.33 3.26 

 
The data were collected and analysed in both men and women separately. The mean age of male 
participants was 51.84 ± 16.87, with a minimum of 18 and a maximum of 83 years. The participants' 
average body weight was 67.47 ± 6.933 with a minimum of 50 and maximum of 86 kgs, as shown in Table 
2. 

Table 2: Male Statistics Summary 
Variable Observations Minimum Maximum Mean Std. deviation 

DLP 181 159.000 1086.000 527.632 220.624 
Body Wight 181 50.000 86.000 67.475 6.993 

 
The mean age of female participants was 55.61 ± 15.82, with a minimum of 23 and a maximum of 89 years. 
The participants' average body weight was 68.17 ± 7.90, with a minimum of 51 and a maximum of 90 kgs, 
as shown in Table 3. 

Table 3: Female Statistics Summary 
Variable Observations Minimum Maximum Mean Std. deviation 

DLP 119 162.000 1101.640 505.604 239.057 
Body Wight 119 51.000 90.000 68.168 7.896 

 
Graph 1: Showing DLP & Body weight distribution 

 



 
 

Maajid Mohi Ud Din Malik 

 

BEPLS Vol 13 [1] December 2023                 259 | P a g e                ©2023 Author 

Data collected from 10 scanners showing the age and body weight of males and females with mean & SD 
separately are shown in Table 7.  The data taken from different scanners shows variation when compared 
to each other. A positive correlation was found between DLP results and body weight across all scanners 
and both sexes, as shown in Table 5. This research also shows that sex and body weight significantly affect 
radiation doses, as shown in Table 6. The Dose length product provided by the scanners was higher in men 
than in women, irrespective of the scanner table 8. The study suggests that men receive more radiation 
doses than women on CT Chest examinations. 
 
DISCUSSION  
Three hundred (300) participants underwent a CT scan of the chest on ten (10) different MSCT scanners, 
with which each examination consisting of thirty patients. The included participants were selected to 
correspond to the typical participant (weight 45-90 kg). The DLP and effective dose were calculated in all 
participants. For chest protocol, the mean DLP in 300 participants was 518.89 ± 227.97 mGy X cm, and ED 
was 7.33 ± 3.26 mSv, as shown in Table 1.  

 
Table 4: Data collected from 10 scanners showing the age of males and females with mean & SD 

S.no Scanner Age Mean ± SD 
Male Female Male Female 

1 16 Slice GE Revolution  16 14 50.56 ± 11.97 52.64 ± 14.22 
2 16 Slice Siemens Emotion 18 12 68.39 ± 12.77 65.33 ± 16.15 
3 16 Slice Philips Brilliance 19 11 43.95 ± 17.97 54.82 ± 17.38 
4 32 Slice Siemens Scope 20 10 46.30 ±16.66 52.10 ± 12.79 
5 08 Slice GE Revolution ACTs 21 09 52.19 ± 13.79 54.44 ± 13.09 
6 08 Slice Siemens Emotion 16 14 60.56 ± 16.00 66.86 ± 9.10 
7 64 Slice Siemens Somatom 19 11 50.79 ± 17.70 55.64 ± 17.30 
8 128 Slice Philips Ingenuity  19 11 51.43 ± 19.40 51.18 ± 15.74 
9 64 Slice Toshiba Aquilion 18 12 45.67 ± 15.33 46.25 ± 12.09 
10 64 Slice GE VCT 15 15 49.80 ± 13.74 54.67 ± 20.06 

Data collected from ten different scanners were compared with each other, which shows that patients who 
undergo an examination on 64 Slice GE VCT slice receive the highest dose length product (DPL) while those 
patients who undergo an examination under 16 Slice Siemens Emotion slice receive the lowest dose length 
product (DPL) as shown in table 5. 

 
Table 5: Showing combined DLP received by patients on different scanners during CT Chest 

examination. 
 

S.no 
 

Scanner 
DLP  

P-Value Mean SD 
1 16 Slice GE Revolution 555.49 232.95  

 
 
 

<0.001 

2 16 Slice Siemens Emotion 309.60 138.95 
3 16 Slice Philips Brilliance 369.00 78.71 
4 32 Slice Siemens Scope 439.90 124.62 
5 08 Slice GE Revolution 

ACTs 627.69 259.23 
6 08 Slice Siemens Emotion 320.13 135.80 
7 64 Slice Siemens Somatom 499.50 294.84 
8 128 Slice Philips Ingenuity 696.40 103.72 
9 64 Slice Toshiba Aquilion 704.90 142.33 
10 64 Slice GE VCT 716.30 123.89 

Our study also suggests that generally, men receive the highest dose length product (DPL) than females 
despite of given weight. DLP had a more considerable unadjusted variance among heavier subjects, 
suggesting that the highest risk of overdosing occurred in that population. DLP was the highest for the 64 
Slice GE VCT scanner, followed by the 64 Slice Toshiba Aquilion scanner. The mean DLP value was similar 
for the 16-slice Siemens Emotion and 08 Slice Siemens Emotion scanners, as shown in Table 5. 
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Table 6: Showing means effective doses received by male and female patients during CT Chest 
examination from each scanner. 

 
S.no 

 
Scanner 

Effective Dose (mSv) ED (mSv) 
Male Female All 

  Mean SD Mean SD Mean ± SD 

1 16 Slice GE Revolution 8.18 2.63 7.36 4.03 7.80 ± 3.32 
2 16 Slice Siemens Emotion 4.54 2.02 4.00 1.86 4.33± 1.95 
3 16 Slice Philips Brilliance 5.28 1.07 4.80 1.20 5.09 ± 1.13 
4 32 Slice Siemens Scope 6.22 1.64 5.82 2.11 6.09 ± 1.78 
5 08 Slice GE Revolution 

ACTs 8.56 3.67 
9.53 3.65 8.85 ± 3.63 

6 08 Slice Siemens Emotion 4.86 2.01 4.05 1.74 4.48 ± 1.90 
7 64 Slice Siemens Somatom 7.69 4.55 5.97 3.46 7.04 ± 4.19 
8 128 Slice Philips Ingenuity 9.65 1.58 10.05 1.37 9.65 ± 1.51 
9 64 Slice Toshiba Aquilion 10.49 2.08 8.90 1.43 9.86 ± 1.98 
10 64 Slice GE VCT 9.91 1.52 10.15 1.97 10.03 ± 1.73 

 
Table 6 presented typical practical dose values for each scanner separately for male and female 
participants. The effective Dose was high in males than females except for 64 Slice GE VCT, 128 Slice Philips 
Ingenuity, and 08 Slice GE Revolution ACTs scanners. 

 
Table 7: Showing means body weight of male and female patients involved in this study from each 

scanner. 
 
S.no 

 
Scanner 

Body Weight (kg) 
Male Female 

Mean SD Mean  SD 
1 16 Slice GE Revolution 69.25 7.87 70.79 11.01 
2 16 Slice Siemens Emotion 69.83 8.18 67.67 6.27 
3 16 Slice Philips Brilliance 63.32 7.19 63.91 1.20 
4 32 Slice Siemens Scope 66.75 4.76 63.70 5.26 
5 08 Slice GE Revolution ACTs 68.76 8.34 75.33 11.74 
6 08 Slice Siemens Emotion 70.00 6.90 68.86 7.27 
7 64 Slice Siemens Somatom 63.63 9.59 62.82 8.60 
8 128 Slice Philips Ingenuity 67.03 3.73 68.73 6.51 
9 64 Slice Toshiba Aquilion 69.44 2.50 68.42 1.88 
10 64 Slice GE VCT 68.80 3.95 70.60 3.96 

 
 

 
Graph 2: Comparing Body weight with DLP for CT Chest in all 10 scanners 

 



 
 

Maajid Mohi Ud Din Malik 

 

BEPLS Vol 13 [1] December 2023                 261 | P a g e                ©2023 Author 

Table 8: Showing DLP received by male and female patients during CT Chest examination. 
 
 

DPL (mGy x cm) 
Male Female All  

Mean SD Mean SD Mean ±SD 
16 Slice GE Revolution 579.36 181.11 528.21 285.83 555.49 ± 232.95 

16 Slice Siemens Emotion 324.39 144.52 287.42 133.14 309.60 ± 138.95 
16 Slice Philips Brilliance 378.53 74.96 352.55 85.91 369.00 ± 78.71 

32 Slice Siemens Scope 446.60 115.24 426.50 147.33 439.90 ± 124.62 
08 Slice GE Revolution ACTs 607.56+ 259.25 674.66 268.39 627.69± 259.23 

08 Slice Siemens Emotion 347.25 143.50 289.14 124.25 320.13 ± 135.80 
64 Slice Siemens Somatom 541.9+5 317.55 426.18 247.49 499.50 ± 294.84 
128 Slice Philips Ingenuity 696.40 106.27 720.05 99.32 696.40 ± 103.72 
64 Slice Toshiba Aquilion 750.78 149.19 636.08 101 704.90 ± 142.33 

64 Slice GE VCT 707.80 108.77 724.80 140.75 716.30 ± 123.89 
 

 
Table 9: Comparison of CTDI, DLP, and ED of CT Chest in different countries 

 TUTH Taiwan 
[29] 

Italy 
[30] 

Wales 
[31] 

Poland 
[26] 

Tanzania 
[32] 

Ireland 
[33] 

Berlin
[34] 

UK 
[26] 

CTDI (mGy)          
Chest - 20 19.7 17 21.3 17 18.5 17.41 6.4 
DLP (mGy x 
cm) 

         

Chest  523.89 455 473 663 447 783 434 502 203 
Effective 
Dose (mSv) 

         

Cheat 7.3 8.4 8.0 - - 13 7.6 - - 
Ed. Cambridge University Press, 2002. 

Plots showing how DLP and body weight are related. The DLP is typically used to calculate overall radiation 
exposure for a particular CT scan. Ten scanners were utilised in the current study to investigate the role of 
gender and body weight in DLP-based radiation dose monitoring. Image quality was not compared between 
scanners, and imaging settings for each scanner were selected empirically. When using different imaging 

 
Graph 3: Showing Means (DLP in (mGy X cm)) - Body Wight 
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procedures and scanners, the dependence on sex, weight, and DLP levels varied. It should be emphasised 
that the produced DLP values rely on the parameters and do not represent how well the scanner performed. 
Three hundred patients underwent CT scans of chest examination for 10 different MSCT scanners, each 
MSCT Scanner examination consisting of 30 patients. The patients included were selected to correspond to 
the typical patient (weight 45-90 kg). The DLP and effective dose were calculated in the patient. For chest 
protocol, the mean DLP after the scan and ED were 555.49 ± 232.95 mGy-cm and 7.80 ± 3.32 mSv for 16 
Slice GE Revolution, 309.60 ± 138.95 and 4.33± 1.95 for 16 Slice Siemens Emotion,  369.00 ± 78.71 and 5.09 
± 1.13 for 16 Slice Philips Brilliance, 439.90  ± 124.62 and 6.09 ± 1.78 for 32 Slice Siemens Scope, 627.69 ± 
259.23  and 8.85 ± 3.63 for 08 Slice GE Revolution ACTs, 320.13 ± 135.80 and 4.48 ± 1.90 for 08 Slice 
Siemens Emotion, 499.50  ± 294.84 and 7.04 ± 4.19 for 64 Slice Siemens Somatom, 696.40 ± 103.72 and 
9.65 ± 1.51 for 128 Slice Philips Ingenuity, 704.90 ± 142.33 and 9.86 ± 1.98 for 64 Slice Toshiba Aquilion, 
716.30 ± 123.89 and 10.03 ± 1.73 for 64 Slice GE VCT as shown in table 5 and 6. 

 
Table 10: Scan parameters and dose estimates for all scanners in Chest Examination 

Scanner n kVp (n) mAs 
[median 
(range)] 

Pitch 
[median 
(range)] 

Slice 
Thickness 

(mm) 

DFOV 
(cm) 

DLP 
[(mGy X 

cm) 
Mean] 

ED 
[(mSv) 
Mean] 

Male Female 
16 Slice GE 
Revolution  30 120,180 130,200 1.00 (0.8-1.8) 5 38 555.49 8.18 7.36 

16 Slice Siemens 
Emotion  30 120,180 100,180 1.2 (0.8-1.8) 5 38 309.60 4.54 4.00 

16 Slice Philips 
Brilliance  30 120,180 100,180 1.2 (0.8-1.8) 5 38 369.00 5.28 4.80 

32 Slice Siemens 
Scope  30 120,180 120,180 1.2 (0.8-1.8) 5 38 439.90 6.22 5.82 

08 Slice GE 
Revolution ACTs  30 120,180 130,200 1.00 (0.8-1.8) 5 38 627.69 8.56 9.53 

08 Slice Siemens 
Emotion  30 120,180 100,180 1.2 (0.8-1.8) 5 38 320.13 4.86 4.05 

64 Slice Siemens 
Somatom  30 120,180 130,200 1.2 (0.8-1.8) 5 38 499.50 7.69 5.97 

128 Slice Philips 
Ingenuity  30 120,180 130,200 1.00 (0.8-1.8) 5 38 696.40 9.65 10.05 

64 Slice Toshiba 
Aquilion  30 120,180 130,200 1.00 (0.8-1.8) 5 38 704.90 10.49 8.90 

64 Slice GE VCT  30 120,180 130,200 1.00 (0.8-1.8) 5 38 716.30 9.91 10.15 
 

During this study, the weight of all patients was recorded separately for each scanner for both gender 
patients, as shown in Table 6. In this study, the Body weight was compared with DLP for CT Chest 
examinations in all 10 scanners, as shown in Graph 1. DLP values were found to be sensitive to the subject's 
sex and weight in varying ways, with the degree of sensitivity varying among imaging techniques and 
scanner types. The characteristics of an imaging procedure in terms of radiation dose can be recognised 
with the help of the plots exhibiting the relationship of DLP with sex and weight. It is suggested that every 
facility evaluate its imaging protocols using these graphs. In a large patient, the FOV is expanded following 
body height, and AEC elevates mAs with elevated in-plane diameter. Consequently, with the same scanner 
and imaging procedure, the DLP rises. The current investigation showed that the DLP was substantially 
connected with weight regardless of the scanner and sex and that the connection patterns varied among 
scanners, similar to a previous study 22. Linear regression is simple and only takes a minimal number of 
data points, and it was utilised in the current investigation to weigh the DLP. For most assessments, patients 
self-reported their body weight, which may have reduced accuracy. Equations that are not linear might 
offer better adjustment. Inoue et al. (2015)30 measure the DLP in Chest considering sex, age and DLP was 
found to be often employed in the study to calculate the radiation level in CT scans. Eight hundred (800) 
chest CT scans were collected and analysed for the study. Linear regression was used to examine a 
correlation between the DLP and BW (body weight) in both sexes. Computed tomography (CT) scanners 
varied in how much they relied on factors like patient sex and weight when determining radiation exposure. 
Scanners can be compared with one another regarding radiation dose by using standardised DLP values 
that account for differences in sex and body weight. Exams with potentially high radiation doses were 
identified after adjusting the Dose-length product (DLP) for sex (Gender) and weight (BW). Comparisons 
of dosage across imaging procedures, CT scanners, and daily observations tend to benefit from monitoring 
the dose length product (DLP) to sex (gender) and body weight (BW). Mastora et al. (2009) calculated the 
CTDIVOL, DLP, and effective Dose at several body regions and compared the results to the EC23 (regular 
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chest, cervical spine, belly, and chest inspections). According to a CT survey, adults' typical DLP values 
varied from (923.2-1394.6) mGy-cm for the brain, (854.7-1517.8) mGy-cm for the neck, and (301.0-1029.1) 
mGy-cm for the chest (abdomen). The average effective dosages for the head, chest, cervical spine, and belly 
were 2.47, 7.53, 9.87, 6.20, 9.49, and 15.22 mSv.The values for the head, chest and abdomen checks were 
more significant than in this study. The effective Dose was quantified by Oberg et al., 2007 and used in 
medical practice. Specifically, they wanted to figure out the ED24. The results of this research have the 
potential to be utilised as the basis for standardised protocols relating to the exposure doses required for 
routine CT exams of the head, chest, and abdomen. A total of 426 CT scans on adults and 26 on children 
were measured for CTDI in the air by Abdullah et al. 2009 at Malaysian hospitals. Studies performed for 
European guidelines, the UK, and Taiwan showed a similar range of effective dosages for routine head, 
chest, and pelvic inspections. Compared to studies based on European guidelines and Taiwan, the effective 
doses for routine abdominal inspection were similar but 55.1% higher than the figure from the UK study. 
Third-quartile values of effective doses for all CT examinations collected were provided by the study to aid 
in defining the dosage reference level for CT examinations in Malaysia25. Results showed higher CTDI and 
DLP for CT scans of the brain, chest, and abdomen compared to the UK. 
CTDI (air) was studied by Abdullah et al., 2009, in 426 adults and 26 paediatrics CT scans performed in 
Malaysian hospitals. It gave the third-quartile practical dose values for all of the CT exams gathered, which 
can be used to set the dosage reference level for CT exams in Malaysia26. Studies conducted for European 
guidelines, the United Kingdom, and Taiwan all found the same range of effective doses for routine head, 
chest, and pelvic examinations. Compared to European guidelines and Taiwan studies, the effective Dose 
for the regular abdominal check was still within the range, although it was 55.1% greater than the result 
from the UK trial. CTDI and DLP were more remarkable in this study than in the UK for all body locations 
scanned. 
Elameen et al. (2010) examined radiation exposures from 160 CT scans at three hospitals in Sudan28. Based 
on the results of a CT survey, the average DLP for adult patients varied between 272 and 460 milligrams 
per cubic centimetre of the head, 195 and 995 milligrams per cubic centimetre of the chest, and 270 and 
459 milligrays per cubic centimetre of the body (abdomen). By utilising CT dose indices, exposure data, and 
CTDI to practical dose conversion factors, we determined the effective dosage for each examination. The 
dose length product and CT air kerma index were lower than the internationally recognised threshold for 
safe radiation levels. Regarding organ doses, the average brain dose was 0.82 mSv, the average chest dose 
was 3.7 mSv, and the average abdominal Dose was 5.4 mSv. The average effective Dose in Sudan was lower 
than in other nations. The CTDI, DLP, and ED all varied. 
The optimal dosage was calculated and used in medicine by Oberg et al., 2007. Their objective was to 
calculate the ED27. These statistics promise exposure doses for routine head, chest, and abdomen CT tests, 
which might be included in standard practice.  
The CTDIVOL, DLP, and effective dosage for the routine head, cervical spine, abdominal, and chest 
inspections were determined by Mastora et al. (2009) and compared to the EC29. Researchers found the 
results were higher for head and chest checks but lower for the abdomen. A CT study found that adult 
patients' average DLP for the chest, cervical spine, and abdomen was 2.47, 7.53/9.87, 6.20, and 9.49/15.22 
mSv, respectively29. 
 

Table 11: Comparison of CTDIVOL, DLP, ED of TUTH with European Commission (EC) 
Examination  Mean (TUTH) EC 

 
Chest 

CTDIVOL (mGy) ------ 30 
DLP (mGy X cm) 523.89 650 
Eff. Dose (mSv) 7.32 11.1 

 
CONCLUSIONS 
This study's findings underscore the value of considering gender and body mass index while using DLP to 
track radiation exposure during Chest CT. The DLP was different for men and women and increased with 
size. The DLP's association with sex and body weight mirrors the characteristics of radiation exposure 
during the imaging procedure. The DLP can be more comparable between scanners and imaging modalities 
by controlling for patient sex and body mass index. The modification makes it easier to spot unforeseen 
shifts in radiation dose. 
It was found that the DLP and ED for the standard chest procedure were far lower than the European 
Commission's (EC) recommendations. Despite the DLP and effective Dose of the Chest examination being 
less than the EC, the diagnostic image quality was not compromised. 
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