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Abstract

Background: DLP is frequently employed in computed tomography as a radiation
dosage indication. This study examined the importance of body weight and sex in
DLP-based radiation dose monitoring. Ten different scanners that produced 300
computed tomography scans of the head were examined. The DLP and body weight
were evaluated individually for men and women using linear regression. The DLP and
body weight had a favourable relationship, and each scanner had a unique dependence
on sex and weight. The radiation dose and its influence on sex and weight were more
easily compared between scanners using traditional DLP values that had been weight
and sex corrected. It was possible to detect examinations with potentially high
dosages without considering importance by adjusting the DLP for sex and weight.
Tracking the DLP concerning sex, body mass, and daily observations will make it
easier to compare the radiation exposure across imaging methods, scanners, and
unexpected variance.

Purpose: 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

head examination using computed tomography and calculate organ dose.
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Methodology

Three hundred (300) single-phase (plain or unenhanced) computed tomography
examinations of the head, performed from March 15 2022 to September 30 2022, on
10 different scanners, were analysed.

Result: Variations exist in DLPs between the different scanners due to protocol
variations with different types of CT scanners. The DLPs values for 10 other scanners
were as follows: 773.66 + 365.60 and 1.62 + 0.77, 1058.30 + 225.34 and 2.22 + 0.47,
951.10 + 130.91 and 2.00 + 0.28, 641.76+317.20 and 1.32 £ 0.70, 976.23+154.61 and
2.05 = 0.32, 943.26+£140.23 and 1.98 + 0.29, 540.00+128.68 and 1.13 + 0.27,
555.63+120.24 and 1.13 £ 0.31, 458.10+73.57 and 0.96 + 0.15.

Conclusion: The current study found that body weight and gender are essential in
DLP-based head CT radiation monitoring. DLP varies with gender and body weight.
DLP's link to sex and weight reflects imaging radiation dosage. Adjusting the DLP for
sex and weight reduces population-based bias, making comparing imaging processes
and scanners easier. The modification helps detect unanticipated radiation exposure
discrepancies.

DLP and ED for standard head protocol were lower than EU recommendations (EC).
Even though DLP and effective Dose were more melancholy than EC, diagnostic
image quality was unaltered.

Keywords: DLP, DRL, CT Head, Body weight, Sex, Radiation Dose

Introduction

The introduction of medical imaging started with the discovery of Rontgen rays called
X-rays. Mechanical engineer and physicist Wilhelm Conrad Rontgen of Germany
discovered x-rays on November 8, 1895. Roentgen took the first x-ray of a human
being, which was his wife's hand. That iconic photo marked the first application of
radiography as a diagnostic tool. The use of x-rays for imaging human anatomy has
progressed steadily ever since the discovery of the technology. Different types of
imaging (radiography, fluoroscopy, computed tomography) require different detectors
to pick up x-rays with varying intensities after interacting with the patient's
anatomyl,2. The patient is positioned so that the x-ray source is on one side of them,

and the detector is on the other, to image them using x-rays
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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 **°. In a personal examination, reducing radiation increases image
noise, degrading image quality. 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 quality®’. 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 available 3°. Daily radiation dose monitoring is also
desired to identify and steer clear of unforeseen, excessive radiation exposure.

Both the CTDIyo. and the DLP, which are automatically provided by a CT scanner,
are frequently employed as markers of the radiation dosage in CT'°. CTDIVOL
represents the average radiation dosage along the z-axis, and the overall Dose
delivered across the whole scan range is represented by the DLP, which is calculated
as the sum of CTDIyvo, and scan length. These parameters™ #1141 have been used
to provide diagnostic reference levels for CT. The product of DLP and a conversion

factor selected by imaging region and age'®*’

is widely used to estimate the effective
Dose (ED), a measure of radiation exposure reflecting the stochastic effect of ionising
radiation, including cancer induction and heritable consequences. The DLP seems to
be a valuable and helpful marker for keeping track of CT radiation dose. The DLP is
recorded and analysed by dose-tracking systems.

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 AEC &%

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 .
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 research compared body weight and DLP values for
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head CT scans done on ten different CT scanners. Men and women underwent the
analysis independently.
Purpose
» 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 head examination using computed
tomography and calculate organ dose.
Methodology
Subjects
From March 15 2022, to September 30 2022, 300 single-phase (plain or unenhanced)
head CT scans were done on 10 different scanners and analysed. The following
inclusion criteria were applied:
Study population
» All records with requests for a head 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 Head (DLP in mSv)

DLP 30 Cases

EXCLUSION CRITERIA

The Exclusion Criteria were:
»  Weight between > 90 kg
» Adults aged < 18 years

Instrument of data collection
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Ten (10) CT scanners are used, and 30 examinations meeting the inclusion criteria
will be selected consecutively for each sex and body weight for each of the ten
scanners.

Statistical analysis

Range, mean, standard deviation (SD), median, frequencies (number of cases), and
relative frequencies (percentages), where applicable, was used to characterise the data.
The statistical tool SPSS 21version for Microsoft Windows and XLSTAT was used
for all statistical calculations.

Results

The research was conducted in North India, including 10 (ten) CT scanners. The data
was collected from DICOM and analysed. This research included three hundred
(n=300) patients aged 18-90 referred for a head CT scan. One hundred twenty-three
(123) patients were females, while one seventy-seven (177) were males.

The Dose length product provided by the scanners was higher in men than in women,
irrespective of scanner table 7.

The DLP values were in the 116-1206 mGy.cm, and ED (effective Dose) were in the
0.176-2.526 mGy.

Table 1: Summary statistics in all Scanners for head examination

Obs Obs.
o witho
Variab | Observatio :1\/:3; l_Jt_ Minimu | Maximu Mean def/gg.tio
le ns ng missi m m n
ng

data data
DLP in
(mGy 2066.0 | 758.
X cm) 300 0 300 | 116.000 00 39 291.76
Body 67.6
Wight 300 0 300 45.000 | 85.000 00 6.900

Table 2: Regression of variable DLP in (mGy X c¢cm) (n=300) in all Scanners for

head examination

Male 177

Female 123
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Observations 300
Sum of weights 300
DF 298

R2 0.256

Q2 0.243

Graph 1: Showing DLP & Body weight distribution in all Scanners for head

examination
Regression of DLP in (mGy X cm) by Body Wight
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Data collected from 10 scanners showing the age and body weight of males and
females with mean & SD separately are shown in table 6.
Table 3: Data collected from 10 scanners showing the age of males and females

with mean & SD in all Scanners for head examination

S.no | Scanner Age Mean + SD
Male | Female | Male Female
1 16 Slice GE Revolution 17 13 39.00+£19.23 | 40.15+21.71
2 16  Slice  Siemens 21 9 49.71+£18.47 | 42.22+13.78
Emotion
3 16 Slice Philips 20 10 43.75+£16.00 | 58.80+22.39
Brilliance
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4 32 Slice Siemens Scope 17 13 35.47+15.41 | 56.38+15.54

5 08 Slice GE Revolution 15 15 37.80+18.31 | 45.0+18.14
ACTs

6 08 Slice Siemens 16 14 53.94+19.07 | 51.71+17.73
Emotion

7 64  Slice  Siemens 19 11 40.16+£16.83 | 5.55+18.74
Somatom

8 128 Slice Philips 18 12 48.56+16.37 | 40.75+10.02
Ingenuity

9 64 Slice Toshiba 16 14 38.78+12.89 | 46.86+13.24
Aquilion

10 64 Slice GE VCT 18 12 45.50+20.11 | 47.17+£19.99

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 4. This research also shows that sex and
body weight significantly affect radiation doses, as shown in Table 5. The Dose
length product provided by the scanners was higher in men than in women
irrespective of the scanner table 9. The study suggests that men receive more radiation
doses than women on CT head examinations.

Data collected from ten different scanners were compared with each other, which
shows patients who undergo an examination on Philips Brilliance 16 slice receives the
highest dose length product (DPL) while those patients who undergo an examination
under GE VCT 64 slice receives lowest dose length product (DPL) as shown in table
4,

Table 4: Showing combined DLP received by patients on different scanners

during CT head examination.

DLP
S.no Scanner Mean SD P-Value
1 16 Slice GE Revolution 685.86 973.97
2 16 Slice Siemens Emotion 773.66 365.60
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3 16 Slice Philips Brilliance 1058.30 225 34
4 32 Slice Siemens Scope 951.10 130.91
5 08 Slice GE Revolution ACTs 641.76 317.20 <0.001
6 08 Slice Siemens Emotion 976.23 154.61
7 64 Slice Siemens Somatom 943.26 140.23
8 128 Slice Philips Ingenuity 540.00 128.68
9 64 Slice Toshiba Aquilion 555.63 120.24
10 64 Slice GE VCT 458.10 73.57

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.

DISCUSSION

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 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 head examination different 10 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 head protocol, the mean
DLP after a scan and ED were 685.86 + 273.27 mGy-cm and 1.44 £+ 0.57 mSv for 16
Slice GE Revolution, 773.66 + 365.60 mGy-cm and 1.62 + 0.77 mSv for 16 Slice
Siemens Emotion, 1058.30 + 225.34 mGy-cm and 2.22 = 0.47 mSv for 16 Slice
Philips Brilliance, 951.10 + 130.91 mGy-cm and 2.00 = 0.28 mSv for 32 Slice
Siemens Scope, 641.76+317.20 mGy-cm and 1.32 + 0.70 for 08 mSv Slice GE
Revolution ACTs, 976.23 + 154.61 mGy-cm and 2.05 = 0.32 mSv for 08 Slice
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Siemens Emotion, 943.26 + 140.23 mGy-cm and 1.98 + 0.29 mSv for 64 Slice
Siemens Somatom, 540.00 + 128.68 mGy-cm and 1.13 + 0.27 mSv for 128 Slice
Philips Ingenuity, 555.63 = 120.24 mGy-cm and 1.13 + 0.31 mSv for 64 Slice
Toshiba Aquilion, 458.10 = 73.57 mGy-cm and 0.96 + 0.15 mSv for 64 Slice GE
VCT as shown in Table 5.

When considering the 64-slice GE VCT, the rise in DLP as a function of body mass
was reasonably slight, as was mentioned before %*. The AEC approach in this scanner
has a predetermined maximum strength of size-dependent tube current modulation
and quality reference mAs that reflect the tube current-time product in patients of
standard size. Men saw a less weight-dependent rise in DLP on the 64 Slice GE VCT
scanner than women. Table 5 demonstrates that men had higher DLPs than women
when using the scanner. The higher DLP in men can be attributed, at least in part, to
their greater body mass. This sex disparity in the DLP was found even when the 64-
slice Toshiba Aquilion was compared at the same weight.

In this study, dose-length products were converted into effective doses to see the total
amount of radiation received by an individual during a CT head examination. While
comparing all ten CT scanners with each other, we found that in 16 Slice GE,
revelation males received a mean dose of 1.59 (SD: 0.50) and females 1.24 (SD:
0.62), which is lesser than that of males, the same type of findings have been seen in 8
scanners out of 10 scanners. Only two scanners, 64 Slice GE VCT & 08 Slice
Siemens Emotion, show that female patients received a higher patient dose than males

in this study, as shown in Table 5.
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Graph 2: Showing mean effective doses received by male and female patients
during CT head examination from each scanner.
Table 5: Showing mean effective doses received by male and female patients

during CT head examination from each scanner.

Effective Dose (mSv) ED
S.no Scanner (mSv)
Male Female All
Mean SD Mean SD Mean +
SD
1 16 Slice GE 1.59 0.50 1.24 0.62 1.44 £ 0.57
Revolution
2 16 Slice Siemens 1.46 0.84 1.62 £0.77
Emotion 1.70 0.74
3 16 Slice Philips 1.97 0.11 2.22 £0.47
Brilliance 2.35 054
4 32 Slice Siemens 1.82 0.25 2.00£0.28
Scope 21 0.23
5 08 Slice GE 1.14 0.69 1.32+£0.70
Revolution 151
ACTS 0.68
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6 08 Slice Siemens 2.05+0.32
Emotion 1.99 0.43 211 0.11
7 64 Slice Siemens 1.77 0.28 | 1.98+0.29
Somatom 2.10 0.23
8 128 Slice Philips 0.93 0.20 1.13+0.27
Ingenuity 1.27 0.23
9 64 Slice Toshiba 1.04 035 | 1.13+0.31
Aquilion 1.21 0.26
10 64 Slice GE 1.01 0.17 0.96 £ 0.15
VeT 0% 0.13

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 head examinations in all 10 scanners, as shown in Graph
1.

Table 6: Showing mean body weight of male and female patients involved in this
study from each scanner.

Body Weight (kg)
S.no | Scanner Male Female
Mean SD Mean SD
1 16 Slice GE Revolution 66.24 10.71 59.00 6.93
2 16 Slice Siemens 68.90 9.32 66.00 8.26
Emotion
3 16 Slice Philips 72.35 5.10 67.90 3.90
Brilliance
4 32 Slice Siemens Scope 70.65 3.62 67.31 4.70
5 08 Slice GE Revolution 69.27 9.22 61.93 6.70
ACTs
6 08 Slice Siemens 68.38 3.14 69.50 2.07
Emotion
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7 64 Slice Siemens 68.32 4.35 69.36 2.62
Somatom

8 128 Slice Philips 70.89 3.58 67.25 3.39
Ingenuity

9 64 Slice Toshiba 69.13 4.32 66.57 6.73
Aquilion

10 64 Slice GE VCT 64.83 8.91 63.33 7.03

Graph 3: Comparing Body weight with DLP for CT head in all 10 scanners

Table 7: t-Test: Two-Sample Assuming Unequal Variances in all Scanners for
head examination

DLP Body-Weight
Mean 758.39 67.599
Variance 45198.95102 6.155832222
Observations 10 10
Hypothesised Mean
Difference 0
df 9
t Stat 10.27431604
P(T<=t) one-tail 1.42764E-06
t Critical one-tail 1.833112933
P(T<=t) two-tail 2.85527E-06
t Critical two-tail 2.262157163

5157
Eur. Chem. Bull. 2023, 12(Special Issue 1), 5146-5166



A RETROSPECTIVE CROSS-SECTIONAL STUDY TO ESTIMATE THE DOSE LENGTH PRODUCT (DLP)
USING MULTI-SLICE COMPUTED TOMOGRAPHY OF CT HEAD BASED ON SEX AND BODY WEIGHT IN
NORTH INDIA

Section: Research Paper

Table 8: t-Test: Two-Sample Assuming Equal Variances in all Scanners for
head examination

DPL Body-weight
Mean 758.39 67.599
Variance 45198.95102 6.155832222
Observations 10 10
Pooled Variance 22602.55343
Hypothesised Mean Difference 0
df 18
t Stat 10.27431604
P(T<=t) one-tail 2.93969E-09
t Critical one-tail 1.734063607
P(T<=t) two-tail 5.87937E-09
t Critical two-tail 2.10092204

Daily monitoring of individual examination DLP readings may aid in detecting and
avoiding unexpected, excessive radiation exposures; nevertheless, the DLP is not
intended to predict the risk of cancer induction in specific individuals. Significant
body weight was associated with potentially high dosages in the current investigation,
which was based on uncorrected DLP, but it did not seem to signal hazardous events.
Size-dependent fluctuations in the DLP were minimised by adjusting for sex and
weight, and it appears that this method may effectively identify real outliers.

DLP-based monitoring of the radiation dosage in head CT is important for patients of
both sexes, as this study shows. Radiation dosage parameters of the imaging protocol
are displayed by analysis of the DLP's association with body mass index and sex. It
was discovered that the DLP varied between sexes and increased with weight gain.
The DLP can be more comparable among imaging procedures and scanners if
adjusted for sex and weight, removing bias caused by patient population variances.
The modification also helps in the detection of unforeseen variations in radiation dose.
Table 9: Showing DLP received by male and female patients during CT head

examination.

DPL (mGy x cm)

Scanner Male Female All
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Mean SD Mean SD

16 Slice GE 759 237.34 | 589.69 | 296.11
Revolution 685.86+273.27

16 Slice Siemens 695.56 | 400.41
Emotion 807.14 | 354.63 773.66+365.60

16 Slice Philips 94150 | 54.18

Brilliance 1116.70 | 255.62 1058.30+225.34

32 Slice Siemens 868.08 | 118.80
Scope 1014.59 | 102.92 951.10+130.91

08 Slice GE 512.13 | 312.32
Revolution ACTs 77140 | 27362 641.762317.20

08 Slice Siemens 1006.57 | 51.34
Emotion 949.69 | 205.72 976.23+154.61

64 Slice Siemens 844.82 | 134.38
Somatom 1000.26 | 110.88 943.26+140.23

128 Slice Philips 44458 | 95.28
Ingenuity 603.61 | 107.98 540.00+128.68

64 Slice Toshiba 532.43 | 117.25
Aquilion 575.94 | 122.86 555.63+120.24

64 Slice GE VCT 44222 | 60.07 | 481.92 | 87.54 | 4581047357

Linear regression is simple and only takes a minimal number of data points; 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.

Radiation exposures from 160 CT scans were studied by Elameen et al. in 2010 across
three hospitals in Sudan®. Mean DLP values for adult patients ranged from 272-460
mGy-cm (head), 195-995 mGy-cm (chest), and 270-459 mGy-cm (body) based on a
CT survey (abdomen). Each examination's effective dosage was calculated using CT
dose indices, exposure-related data, and CTDI to influence dose conversion factors.
Both the CT air kerma index and the dose length product fell below the criterion for

acceptable radiation exposure established at the international level. Mean effective
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doses were 0.82 mSv for the brain, 3.7 mSv for the chest, and 5.4 mSv for the belly.
Compared to other countries, Sudan had a lower effective dose per examination.
Differences were found in CTDI, DLP, and ED.

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 Malaysia23. 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 excellent in this study than in the UK for all body locations scanned.

Oberg et al., 2007 determined the effective Dose and applied it to the medical field.
Their goal was to determine the effective Dose (ED)*. In this study, these data
promise to offer exposure doses to routine head, chest, and abdomen CT exams,
which may then be used for standard protocol.

The optimal dosage was calculated and used in medicine by Oberg et al., 2007. Their
objective was to estimate the ED?*. These statistics promise exposure doses for the
routine head, chest, and abdomen CT tests, which might be included in standard

Means (DLP in (mGy X cm)) - Body Wight

OLP n(mGy X em)

=
—_——
—

ha

Boay Wight

Graph 4: Showing Means (DLP in (mGy X cm)) - Body Wight in all Scanners
for head examination

practice.
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The CTDIlyoL, 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 EC?. 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, respectively25.

Doses given to patients getting CT scans have been the subject of multiple
investigations. Research on the implementation of European Commission reference
dose limits in Crete was provided by Tsapaki et al.?°. To aid in the establishment of
diagnostic reference levels in CT,; studies were conducted and published by

12" and Hatziioannou et al.?®

Papadimitriou et a , respectively, who surveyed 14 CT
scanners in Greece and 32 scanners in Italy. Moreover, there were also extensive polls
in the UK, Taiwan, Iran, Italy, and Tanzania. Various countries' CTDI, DLP, and

practical dose measurements are compared in Table 10.

Table 10: Comparison of CTDI, DLP, and ED of CT head in different countries

TUTH | Taiwan | Italy*® | Wales™ | Poland® | Tanzania® | Ireland® | Berlin | UK®
29 6 3 34

CTDI
(mGy)

Head - 55 59.6 46 19 43 575 495

DLP
(mGy
X cm)

Head 758.3 665 725 731 386 913 817 587 386

Effecti
ve
Dose
(mSv)

Head 15 1.6 1.7 - - 2.1 1.6 -

Ed. Cambridge University Press, 2002.

A total of 426 CT scans on adults, and 26 on children were measured for Computed
Tomography Dose Index (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, routine chest, and pelvic
inspections. The effective doses for routine abdominal inspection were comparable to
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those found in studies based on European guidelines and Taiwan but 55.1% greater
than the value from the analysis performed in the UK. 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 Malaysia *. Results
showed higher CTDI and DLP for CT scans of the brain, chest, and abdomen
compared to the UK.

The effective Dose was quantified by Oberg et al., 2007 and used in medical practice.
Specifically, they wanted to figure out the ED*. 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.

Mastora et al. (2009) computed the CTDIyo., DLP, and effective Dose and compared
those results with the EC*’ for numerous body locations (regular head, cervical spine,
belly, and chest inspections). A CT survey found that the average DLP values for
adults ranged 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
doses for the head, chest, cervical spine and abdomen were 2.47, 7.53, 9.87, 6.20,
9.49, and 15.22 mSv, respectively. The values for the head, chest and abdomen checks
were more significant than in this study.

Table 11: Scan parameters and dose estimates for all scanners in Head

Examination

Scanner N kVp mAs Pitch Slice | FO DLP ED

(n) [median [median | Thick | V [(mGy X [(mSv)

(range)] (range)] ness | (cm cm) Mean]

(mm) ) Mean] Mal | Femal

e e
16 Slice

30 | Soo 150, 220 1.2) 5 18 685.86 1.24
Revolution
16 Slice

Siemens | 30 | 9% | 150,220 o.ﬁzg.z- 5 | 18 | 77366 710 146
Emotion
16 Slice

Philips | 30 ;88' 150, 220 o.eszg).z- 5 | 18 | 105830 :5 1.97
Brilliance
32 Slice

Siemens | 30 | 2% | 150, 220 0'6;5))'2- 5 | 18 | 95110 124 1.82
Scope

08 Slice | 39 ;88’ 150, 220 0'6;5))'2' 5 | 18 | ga176 | 1 | 114
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GE 51
Revolution
ACTs
08 Slice
Siemens 100, 0.67 (0.2- 1.
30 200 150, 220 12) 5 18 976.23 % 211
Emotion
64 Slice
Siemens | 39 ;88 150, 220 0'6;5))'2' 5 | 18 | 94326 120 1.77
Somatom
128 Slice
Philips | 30 ;88' 150, 220 o.ezét)).z- 5 | 18 | 540,00 217 0.93
Ingenuity
64 Slice
Toshiba | 30 ;88' 150, 220 O'GZ_S))'Z_ 5 | 18 | 55563 211 1.04
Aquilion
64 Slice
100, 0.67 (0.2- 0.
30 150, 220 5 18 1.01
GE VCT 200 1.2) #2810 oo

Table 12: Comparison of CTDIyo, DLP, ED of TUTH with European Commission (EC)

Examination Mean (TUTH) EC
CTDlyo. (MGY) | - 60
Head DLP (mGy X cm) 758.3 1050
Eff. Dose (mSv) 1.5 24

CONCLUSIONS

The current study's findings highlighted the importance of body weight and gender in
DLP-based monitoring of radiation exposure in head CT. The DLP differed across
men and women and increased with body weight. The DLP's relationship to sex and
weight reflects the imaging process's radiation dosage characteristics. The bias caused
by changes in the patient population is decreased by adjusting the DLP for sex and
weight, making it easier to compare imaging procedures and scanners. The change
makes it easier to detect unexpected differences in radiation exposure.
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DLP and ED for the regular head protocol were much lower than the European
Commission's recommendation (EC). Even though the DLP and effective dose of the
head inspection were lower than the EC, the diagnostic picture quality was unaffected.
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