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The purpose of this work was to evaluate computed tomography simulators used in radio-
therapy treatment planning in Serbia, Croatia, and Bosnia and Herzegovina. A survey of
quality assurance programmes of 24 computed tomography simulators in 16 facilities was
conducted. A dedicated CT-to-ED phantom was scanned at 120 kV and 140 kV, to obtain
CT-to-ED conversion curves as well as CTDI, ;. Thoracal phantoms were scanned in the stan-
dard and extended field of view to evaluate the dosimetric effect on treatment planning and
delivery. The mean age of the measured scanners was 5.5 years. The mean water HU value was
-6.5 (all scanners, all voltages) and air HU value was -997. Extended field of view computed
tomography data differ from the standard field of view and differences between conversion
curves have significant dosimetric impact. The CTDI data showed a large range of values be-
tween centers. Better quality assurance of computed tomography simulators in all countries is
recommended. The CT-to-ED curve could be used as default at one voltage and per manufac-
turer. Extended field of view imaging can be used, but treatment planning should be avoided
in the regions out of the standard field of view.

Key words: computed tomography simulator, radiotherapy, conversion curve CT-to-ED, radiotherapy
treatment planning, quality assurance

INTRODUCTION

Radiotherapy as it is known today involves ex-
tensive use of imaging, and starts with computed to-

* Corresponding author; e-mail: borislava.petrovic@df.uns.ac.rs

mography (CT) scanning of each patient, followed by
image transfer to the treatment planning system and fi-
nally transfer of a treatment plan to a linear accelerator
for delivery.

In the early days of 3-D conformal therapy (3-D
CRT), CT scanners were only available in diagnostic



B. S. Petrovié, et al.: Assessment of Computed Tomography Simulators Used in ...
98 Nuclear Technology & Radiation Protection: Year 2021, Vol. 36, No. 1, pp. 97-106

departments. The gantry openings of these CT scan-
ners were of the order of 70 cm. As the number of pa-
tients increased, and different types of immobilizing
devices were introduced into clinical practice, radio-
therapy departments began procuring CT scanners —
CT simulators dedicated to radiotherapy imaging and
specially designed to accommodate immobilizing de-
vices.

This has improved the quality of the treatment
planning system (TPS) input data, but also created a
new burden for radiotherapy departments, in terms of
additional quality assurance tests on CT simulators [1].

At the same time, treatment planning systems
were developing fast, and required additional accep-
tance and performance testing, inclusive of end-to-end
testing of the radiotherapy chain. One of the most im-
portant issues was conversion of CT data into the data
which can be used by TPS. The CT image data set is
nowadays exported from the CT simulator and im-
ported into the treatment planning system using the
conversion curve of CT numbers to electron density of
every material at the CT data set. This is achieved by
correlation of material of known electron density and
CT number, and interpolating for every other material.

The first motivation for this work was based on
the need to enter the conversion curve in the treatment
planning system before the first patient is planned. Not
many departments in this region have access to the nec-
essary equipment for this purpose. During the planning
phase of the study, work was extended from compari-
son of CT conversion curves of CT devices and dedi-
cated CT simulators produced by available manufactur-
ers, to the behavior of CT conversion curves in the
extended field of views and dosimetric impact on treat-
ment planning, patient doses during CT simulation and
a short survey on the quality assurance practice in
Bosnia and Herzegovina, Croatia and Serbia.

METHODS AND MATERIALS

The examination at each clinic was initiated by
running the survey developed for this purpose and was
continued with the predefined set of measurements at
the available CT scanners.

The survey contained questions about the CT
manufacturer, type or model of the scanner, year of in-
stallation, information on tube age and if it had been
replaced during the lifetime of the scanner. The set of
questions on quality assurance briefly evaluated the
QC system implemented; type of implemented proto-
col (choice of institutional, national, International
Atomic Energy Agency (IAEA), American Associa-
tion of Physicist in Medicine (AAPM), and open ques-
tions on protocol conducted locally). Daily workload,
dedication of the scanner to the radiotherapy (RT) de-
partment (used for treatment planning only) or sharing
with the diagnostic department; if the scanner has an

option on extended field of view and if the reconstruc-
tion algorithm is known.

The single dedicated electron density phantom
was carried to all clinics to avoid any manufacturing
differences. The model chosen for the study was 062M
(manufactured by CIRS, USA) previously proven to
be a valuable tool for conversion of the CT number to
relative electron density. The phantom was scanned
using two tube voltages (120 kV and 140 kV), accord-
ing to the institutional scanning protocol for the abdo-
men region in radiotherapy departments or in the diag-
nostic department in cases where the CT scanner is
shared between the diagnostic and radiation therapy
department.

The scanning was done four times: twice at the
standard field of view (sFoV) at two tube voltages and
twice at the extended field of view (eFoV) at two tube
voltages. In case of scanning in sFoV the phantom was
centrally placed on the CT patient couch. In case of
eFoV scanning, the image was generated by scanning
the phantom shifted laterally 15 cm, so that the CT
numbers can be read in the eFoV reconstruction, as
shown in fig. 1.

All CT data were read directly from the CT con-
sole, in order to avoid any interaction with other radia-
tion therapy software or hardware.

The data taken from the console images were:
voltage and current applied, CT numbers, CTDI,; as
displayed.

For the purpose of evaluation of treatment plan-
ning and delivery dosimetric result in the extended field
of CT view, the Intensity Modulated Radiaton Therapy

—

Figure 1. The CT-to-ED phantom setup on a CT
patient couch
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(IMRT) thorax phantom LFC 002 (manufactured by
CIRS) was scanned centrally positioned on a CT patient
couch and laterally shifted for 15 cm. The reason behind
this was the observed change of geometry and shape
when imaged in the extended field of view and possible
dosimetric impact when eFoV CT data are applied to an
IMRT/VMAT treatment plan. This was achieved by ap-
plication of the same VMAT treatment plan to:
— CT data of the centrally placed phantom, and
— CT data of the shifted phantom together with the
eFoV CT-to-ED conversion curve.

The plans were compared in terms of gamma
analysis. This was done for one type of CT scanner
(Siemens Somatom Definition AS Open at 140 kV).

RESULTS
Survey results

All CT scanners were installed in public clinical
centers, with a high workload.

There were in total 24 CT scanners examined in
16 radiation therapy and diagnostic departments in the
Republic of Croatia, Republic of Serbia, and Republic
of Bosnia and Herzegovina. CT scanners were manu-
factured by Siemens (12), General Electric (7), Toshiba
(3) and Philips (2). The mean age of equipment was 5.5
years (newest one 2 years and oldest 13 years old at the
time of this investigation). The X-ray tube was replaced
in half of the CT scanners during their clinical life, after
the sixth year of exploitation on average. The tab. 1 bel-
low gives an indication of the age distribution and tube
replacements.

Over all departments, thirteen CT scanners were
used for radiotherapy only, while six were shared be-
tween the diagnostic and radiotherapy department. Five
scanners belong to diagnostic departments and were
used for diagnostic purposes only, serving as backup
scanners in case the radiotherapy scanner failed. The
gantry openings in the radiotherapy scanners were 80 cm
or 90 cm. The shared CT scanners had a gantry opening
size 70 cm or 80 cm, while for the diagnostics only CT
scanners had a 70 cm gantry opening size.

The average number of imaged patients was 10
per day for radiotherapy scanners, while in cases
where the scanner was used for both diagnostics and
radiotherapy, 23 patients were scanned daily, if it was
used solely as a diagnostic CT scanner, 31 patients
were scanned daily.

Table 2. The QA tests and frequency

All three countries have regulated on the na-
tional level the minimum quality assurance test of CT
scanners in medical use of ionizing radiation. The sur-
vey was conducted to evaluate to which extent these
regulations were followed. In case of implementation
of additional tests, the applied protocol was noted, as
well as the frequency of testing the device and its per-
formance.

Out of 24 users, 16 users claimed to perform
quality assurance testing once per year as required by
national law [2-4]. The details on testing could be
found in literature [2-4]. One user has implemented
Quality Assurance (QA) tests as recommended by the
American Association of Physicists in Medicine
(AAMP). The International Atomic Energy Agency
recommended QA tests [1] were implemented in 5 ra-
diotherapy departments, while the remaining 2 users
follow the manufacturer defined protocol only.

Distribution of QA tests is given in tab. 2.

Measurement results

In total four CT-to-ED curves per CT scanner for
the CIRS 062M phantom were generated: two curves
at tube voltages which were most often used for CT
imaging 120 kV and 140 kV, and two curves at the
same voltages but shifted from the isocenter laterally
when the extended field of view function was em-
ployed. Both phantoms CIRS 062M as well as CIRS
LFCO002 were scanned in the clinically used abdomi-
nal scanning protocol where the tube current was pre-
defined.

The CT number in the standard field of view

Across all voltages and devices, the mean water
HU value was —6.5, ranging —13 to 0 and the mean air
HU value was —997 (—1024 to —976). The tab. 3 shows
minimum, maximum and mean values per manufac-
turer and per voltage applied.

The following graphs show a set of 12 CT-to-ED
curves at Siemens CT scanners, across two voltages as
shown on figs. 2(a) and 2(b).

Table 1. Age of equipment and tube replacements

Age of equipment (year) 0-2 | 3-5 6-8 | 9-11
Total number of CT scanners 8 4 6 6
Original tube 8 3 2
Tube replacement 0 1 4 5

Total number | Manufacturer protocol | National protocol | IAEA recommended | AAPM recommended
Daily 8 6 0 2 0
Weekly 5 3 0 1 1
Monthly 10 8 0 2 0
Annually 22 6 16 0 0
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Table 3. Minimum, maximum and mean values of CT numbers per manufacturer and tube voltage,
for each tissue insert in the phantom

Insert Tube voltage Siemens General electric Toshiba Philips
[kV] Min | Max | Mean | Min | Max | Mean | Min Max | Mean | Min | Max | Mean
120 —13 —6 -9 -9 0 -5 -10 -8 -9 -9 0 —4
Water o | 12| 9| 7 a2 0o | 4 90 3 7| %] 6| =
120 - -997 - -997 | 981 | -990 - - - - - -
Air 1024 1003 1007 1001 1004 | 1004 | 1002 | 1003
140 - -998 - -996 | 976 | -988 - -999 - -999 | -999 | —999
1003 1000 1006 1002
. 120 -66 —54 —61 —61 —48 -55 —64 -55 61 -74 | —64 —67
Adipose
140 -63 -49 =57 -56 —45 =52 -59 =50 =55 58 | -56 =57
Lungs inhale 120 -794 | =773 | 784 | =779 | =753 | -766 | 812 | -785 -794 | =799 | —788 | -79%4
140 -793 | =774 | =784 | =777 | =753 | 765 | —838 | 783 -802 | =790 | =790 | —790
Lungs exhale 120 =501 | —484 | —492 | —490 | -471 | -479 | 532 | 488 -503 | 511 | —494 | =500
140 —505 | 484 | —493 | 489 | 471 | 480 | 576 | —487 —518 | —497 | —496 | —496
Liver 120 35 56 46 47 73 57 38 58 52 35 49 44
140 35 56 46 48 67 56 37 59 52 47 54 50
120 36 51 44 44 69 54 42 58 50 38 47 44
Muscles
140 32 53 45 45 64 52 41 60 50 48 52 50
Breast 120 47 | =25 =34 -35 —14 -24 -39 -26 =31 —41 =31 -36
140 —40 | 21 -31 =31 —14 -22 -32 =23 -28 -33 =25 -29
Bone 200 120 199 246 216 213 245 231 218 255 237 213 229 220
140 172 202 196 198 221 210 187 238 215 200 214 207
Bone 800 120 786 939 838 860 919 880 903 1122 981 858 869 866
140 720 770 756 776 818 795 833 1272 985 790 795 793
Bone 1250 120 1219 | 1417 | 1270 | 1291 | 1363 1314 1366 1709 1483 1304 | 1317 | 1310
140 1105 | 1172 | 1147 | 1168 | 1218 1189 1259 1900 1477 1197 | 1197 | 1197
140 Kv
1.8
1.6 o —— Siemens def as br. 1
1.4 // —#— Siemens sens open br. 1
8 1.2 —&— Siemens def as+ br. 1 Figure 2(a). The CT-to-ED
i flf‘{ —s¢— Siemens sens openbr.2  CONVersion curves at
08 ) 12 Siemens CT scanners,
/ —%— Siemens sens open br. 3 at tube voltage 140 kKV
/ 06 —=&— Siemens sens 40
e —+— Siemens sens open br. 4
/ o= Siemens def as+ br. 2
-1100  -600 —1(?0 400 900 1400 —#— Siemens def as+ br. 2
CT number [HU] —— Siemens biograph
V) 120 kV
16 D —— Siemens def as br. 1
14 / —m— Siemens sens open br. 1
S 12, =i Elemansstase ] Figure 2(b). The CT-to-ED
1f/ —»— Siemens sens open br. 2 conversion curves at
0.8 —4— Siemens sens open br. 3 12 Siemens CT scanners,
/ . at tube voltage 120 kV
/ 0.6 —e— Siemens sens 40
0.4 —+— Siemens sens open br. 4
/ 0.2 —=— Siemens def as+ br. 2
N —#— Siemens def as+ br. 2
-1100 -600 -100 400 900 1400
—.—

CT number [HU] Siemens biograph
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The CT numbers in the extended field of view

In a number of clinical cases, in patients with a
higher body mass index (BMI) or when positioning
devices requiring extension of field of view are used,
such as the pronatory breast board, a part of the pa-
tient's body is visible out of the sFoV of 500 mm (figs.
3 and4). The inaccurate patient data outside sFoV lead
to inaccurate reconstruction of the image and reduced
accuracy of CT numbers in the extended FoV region of
650 mm leading to inaccurate dose calculation and de-
livery, which may go up to 20 % [5]. To overcome the
problem, manufacturers have developed extended
FoV algorithms to increase the accuracy of reconstruc-
tion outside the standard FoV [6, 7].

When the phantom was shifted laterally 15cm on
the patient couch, so that the extended field of view for
imaging must be included, fig. 3, the conversion curve
generated changes and exhibited a lower CT number,
thus underestimating the CT numbers, and it applies
throughout all CT examined at all voltages.

The greatest difference is registered in higher
density materials such as bones, and least for air and
lungs. An example is given in tab. 4.

The eFoV algorithm estimates CT data in re-
gions which were not covered during the measure-
ments, using the principle of mass conservation in pro-
jection data [5]. Since this is true for 2-D data
acquisition in fan or parallel beam geometry, when CT
scanners have a cone beam geometry and use the 3-D
spiral scan mode, this principle is violated and is only

Figure 3. The CT-to-ED conversion phantom placed
centrally to standard FoV (a) and moved laterally
with extended FoV (b)

Figure 4(a) and (b). The IMRT phantom CT imaged
centrally and shifted laterally 15 cm on a CT patient couch

approximately true. This is a known limitation of the
extended field of view reconstruction algorithm in the
Siemens CT scanner. Similar applies to other manu-
facturers [5, 8, 9].

On the other hand, reconstruction starts from the
estimate of the patient boundary from the limited data.
The Siemens reconstruction in the extended field of view
assumes that every projection that covers the entire ob-
ject has constant mass. If an object extends beyond the
standard field of view, this condition is violated and pro-
jections are truncated during measurements. Projection
mass is assumed to be the normalized cumulative sum of
attenuation values as a function of the full arc and is 1 if
the whole object is seen. Artefacts may appear if the tran-
sition between measured and extrapolated data is not
smooth. Some manufacturers achieve a reconstructed
image in eFoV through correctional algorithms based on

Table 4. Standard (sFoV) and extended (eFoV) CT numbers, GE Discovery RT590

) The CT number The CT number
Tissue type Rgé';‘fsllvts ?}fﬁ%‘;n 120 kV 140 kV
Standard FOV Extended FOV Standard FOV Extended FOV
Air 0.001 -1024 —1006 -999 —-1002
Lung inhale 0.19 -782 —769 —780 -774
Lungs exaleexhale 0.489 —490 —462 —491 —439
Adipose 0.949 —62 -49 =57 -17
Breast 0.976 -35 —54 -30 —42
Water 1 —11 -16 -8 —12
Muscles 1.043 43 8 45 18
Liver 1.052 46 17 48 50
Bone 200 1.117 216 192 202 182
Bone 800 1.456 827 768 762 710
Bone 1250 1.695 1260 1123 1154 1037
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extrapolation of the partial data set acquired within the Another issue has been observed: geometrical
conventional sFoV [5]. distortion of the patient image in the extended field of
This extended field of view limitations in terms of view, followed by a change of Source-to-Skin Dis-
different CT number and phantom distortion, may be sig- tance (SSD) [10]. This was tested by the thorax phan-
nificant in cases where the imaged and treated area is far tom of a precisely know size. The reconstruction in the
from the central axis of the scanner, such as breast le- extended field of view gave a difference as in tab. 5.
sions, extremities or peripheral abdominal lesions, which To estimate the possible dosimetric impact, a test
are close to the standard field of view edge or are entering VMAT plan was calculated on a centrally located thorax
the extended field of view [5, 7, 10] phantom, which was then applied to the CT dataset of the
The measured CT-to-ED curve in sFoV and phantom which was moved laterally. The plan was ana-
eFoV is shown on fig. 5. as applied in case of the lyzed by 4-D Octavius (PTW, Germany), containing
Siemens Sensation Open. Similar findings apply to all 1500 detectors and 3-D gamma analysis compared be-
scanners examined as shown in fig. 6. tween the central and shifted planned CT data set.

Siemens sensation open 120 kV

1.8
L& -t
. /
12 / Figure 5. The CT-to-ED curve in case
e of the Siemens CT scanner in sFoV
s L and eFoV
/_5 —#— Standard FoV
/ 0.6 —@— Extended FoV
0.4
0.2
0
-1100 -600 -100 400 900 1400
CT number [HU]
Extended and standard field of view-140 kV
1.8
1.6
1.4
8 12 —#— Standard FOV siemens
(1
1 " .
—#— Extended FOV siemens  Figure 6(a). Averaged CT-to-ED
0.8 :
T conversion curves at .the standard
0.6 and extended field of view at 140 kV
0.4 Extended FOV GE
0a e Standard FOV toshiba
0
-1100 -600 -100 400 900 1400 s=fp== Extended FOV toshiba
CT number [HU]
Extended and standard field of view-120 kV
1.8
1.6
1.4
—#— Standard FOV siemens
@ 1.2
& 1 —— Extended FOV siemens
0.8 w=ge== Standard FOV GE
06 i Extonded FOV GE Figure §(b). Averaged CT-to-ED
- conversion curves at the standard and
: === Standard FOV toshiba extended field of view at 120 kV
0.2
w=== Extended FOV toshiba
0
-1100 -600 -100 400 900 1400

CT number [HU]
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Table 5. Influence of eFoV on dosimetric and geometric evaluation of patient data

Standard FoV scan | Extended FoV scan | Difference [%]
Phantom diameter measured physically [cm] — lateral dimension 30.0 31.18 3.9
Phantom volume measured by external body contour [cm’] 14662.35 14961.46 2.0

3-D global gamma, 5 % threshold

(1 %, 1 mm): 94.4 %; (2 %, 2 mm) 97.1 %; (3 %, 3 mm): 98.6 %

3-D local gamma, 5 % threshold

(1 %, 1 mm): 86.7 %; (2 %, 2 mm) 95.2 %; (3 %, 3 mm): 97.1 %

The phantom distortion has changed the calcula-
tion due to the wrong shape of the CT-to-ED data in
TPS, and may significantly contribute to failure of the
verification plan as well as dosimetric failure to a real
patient.

All eFoV significantly underestimated the CT
numbers. This is more pronounced at higher voltages
and higher densities, when identical scans of tissues
are scanned in the central (within sFoV) and shifted
(within eFoV) position.

Treatment plan verification in the
extended field of view — clinical example

A VMAT treatment plan generated on a CT data
set of the centrally placed thorax phantom and the
same generated of the same phantom imaged in the ex-
tended field of view were compared in terms of
gamma value, tab. 5. The tumor to be irradiated was lo-
cated close to the spinal cord, in the right lung. Its size
was 4 cm x 5 cm x 5 cm. The treatment plan generated
exhibited the standard VMAT plan, 360° rotation, 1
full arc. An anthropomorphic thorax phantom was
used as a patient.

The fig. 7 shows dosimetric points of failure.

The CTDI,,

After each scanning of a phantom, according to
the clinical protocol, CTDI,,; was recorded and com-
pared between manufacturers and countries. The re-
sults are given in a tab. 6.

DISCUSSIONS

The survey results, which was conducted in
three countries, does not show any significance in
terms of distribution or test frequency of implemented
QC protocols, meaning all hospitals have fulfilled the
minimum regulatory-required testing, and additional
internationally recommended tests are locally imple-
mented, based on available equipment and knowledge
of local medical physicists. The necessity of imple-
mentation of a more detailed QC has been proven.

The CT-to-ED curves measured in the standard
FoV of a single manufacturer at a single voltage corre-
sponded very well, so we conclude that the unique
CT-to-ED curve can be used as default, in case where
the equipment for measurement is not available.

[mm]

80 |

40 |

-
T T I T T I T T T A T I e P R T e T oIt

-120 -80 40 0 40 60 120 160
[mm]

Figure 7. Points of failure in the thorax region of the
distorted image and in high density tissue (spine) for the
global gamma 1 % dose difference, 1 mm DTA, dose
threshold 5 %

Extended field of view CT-to-ED conversion
curves were measured and compared to standard
CT-to-ED curves and significant underestimation of
CT numbers was observed in the eFoV data set. This
emphasizes the importance of evaluation of regions
outside the central part, especially for treatment plan-
ning purposes of patients with a higher BMI or using
immobilizing devices.

The results of the CT-to-ED conversion curve in
the extended field of view impact on treatment plan-
ning and delivery is confirmed in literature [7-12], and
further dosimetric evaluation of the treatment plan at
in this region was conducted in this study. The
dosimetric impact depends on the technique and loca-
tion of the tumor in relation to FoV. We have evaluated
a VMAT treatment plan as a phantom was placed cen-
trally and shifted, and as expected, a gamma analysis
revealed significant difference in the region of high
density (spine), and region of distorted image, leading
to dosimetric failure of a plan comparison, as proven
in literature [7-12]. As a conclusion, better reconstruc-
tion algorithms from manufacturers are needed in fu-
ture applications of eFoV.

The allowed difference in CT numbers should
not be larger than £20 HU for the all tissue types, ex-
cept for water (5 HU) as shown in IAEA guidelines
[1], but this condition was violated in all measured
points.

The treatment planning should be avoided in the
region of eFoV and the planner should try to keep the
patient as centrally located as possible. The effect of
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Table 6. The CTDI,,, for all clinics, given by country

Country 1 Model Tube voltage CTDI,, [mGy] Parameter value Parameter
120 kV 334 250
Somatom Def AS 1 140 KV 3344 173
Somatom sensation open 120KV 747 190
N o P 140 kv 10.57 190 Quality
iemens S Def AS 2 120 kV 7.88 250 reference mAs
omatom De 140 KV 11.28 183
. 120 kV 7.27 100
PET/CT Biograph 140 kV 11.54 100
. 120 kV 44.81 12.6
Discovery S90RT 1 140 kV 51.94 12.6
Discovery 590RT 2 120 kV 37.58 15.8
GE . 120 kV 44.55 15.8 Noise index
Discovery S90RT 3 140 kV 51.79 15.8
120 kV 35.73 11.2
Di RT 4
iscovery 590 140 kV 47.74 11.2
Phili I ity CT 120 kV 21.5 364 mAs/slice
1ps feenuty 140 kV 238 243
120 kV 26.7
Mean value 140 kv 301
Country 2 Model Tube voltage CTDlI,, [mGy] Parameter value Parameter
. 120 kV 33.86 15.8
Discovery RT16 br. 1 140KV 43.94 15.8
. 120 kV 26.4 15.5 L.
GE Discovery VCT 64 140 KV 138 14.4 Noise index
. 120 kV 44.55 20
Discovery RT16 br. 2 140 kv 5179 20
M | 120 kV 349
n
can vaiue 140 kV 432
Country 3 Model Tube voltage CTDI,, [mGy] Parameter value Parameter
120 kV 7.87 210
+
Somatom Def AS+ 1 140 KV 10.04 169
S 4 i ’ 120 kV 11.72 190
omatom sensation open 140 KV 15.58 190
S " " 3 120 kV 7.62 170
m m n 10n n
omatom sensation ope 140 kV 10.79 190
, . 120 kV 6.87 160 Quality
Siemens CT Somatom sensation 40 140 KV 957 160 reference mAs
Somatom sensation open 4 120kV 045 190
P 140 KV 8.24 190
S " i 120 kV 5.21 125
omatom perspective 140 KV 713 125
120 kV 9.45 210
+
Somatom Def AS+ 2 140 kV 11.58 169
.- 120 kV 33.2 10
Aquilion LB 140 kV 38.1 10
. . 120 kV 18.8 10
Toshiba Aquilion LB 140 KV 2% 10 SD
120 kV 8 12.5
Aquilion LB
dution 140 kV 12.4 12.5
A | 120 kV 11.42
verage value 140 kV 14.94
deformation in the extended field of view was dis- study showed similar sensitivity of the complex
cussed by Wuetal., [10] as applied to breast treatment VMAT treatment plan to deviations generated by the
plans, where many discrepancies were detected, in- distorted CT data set in FoV. The dose reports gener-

cluding the CT number and dose distribution. Our
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ated showed a large range of CTDI,; between facili-
ties, which indicates the need for optimisation of pro-
tocols in CT imaging.

CONCLUSIONS

The CT-ED conversion curves of CT scanners of
the same manufacturer and tube voltage are very simi-
lar and can be used as default per voltage and manufac-
turer, in case a curve cannot be measured in a limited
resources environment.

Patient scanning protocols should be better opti-
mized to avoid an increase of dose to the patient.

Better understanding of the CT quality control
system in radiotherapy departments should be em-
ployed in the region and improved in all departments.

Extended field of view images should be re-
viewed for geometrical distortion and dosimetric im-
pactto the eFoV region and should be avoided in treat-
ment planning.
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EBAIIYAIIMJA CT CUMYJATOPA KOJAX CE KOPUCTE Y
PAIUOTEPAIININ Y CPBUIA, XPBATCKOJ U BOCHMU U XEPUETOBUHU

Y oBoMm pajy eBanyupajy ce ocobune CT cumymnaTopa Koje cy off 3Hauaja NpH IUTaHUPaAKy
papuorepanuje y Cpouju, XpBarckoj u bocHu u XeplieroBuHu. Y TUTHUK O KOHTPOJIX KBAJUTETA MONYHCH
jey 16 knmunuka, 3a 24 CT cumynatopa kouBep3uonu panrom CT-ED ckenupaH je Ha jBa HamoHa muesu (120
kV m 140 kV) npema MHCTUTYIMOHATHOM IPOTOKOJY 3a perujy abmomeHna, na 6u ce npobumna CT-ED
koHBep3uoHa kpusa Kao u CIDI, . CT-ED u anTponomopcpHu TopakaaHu (paHTOM CKEHUPAHU CYy Y
CTaHAAPAHO] ¥ NPOIIMPEHO] CIUIM Aa OU ce eBAyNpao AO3UMETPUjCKH eheKaT Ha ITAaHUPALE U UCTIOPYKY
mo3e. Y mpoceKy crapoct ckenepa je 5.5 roguna. Cpepsba Bpenaoct CT 6poja je 3a Bogy —6.5 (CBU CKeHEpH U
CBY HAIlOHM ) a 3a Ba3yX —997. CHUMame y MPOIIUPEHO] U CTAHAAPHO] CITUIIN Ce pa3IuKyje 3HaYajHO M IMa
MO3MMETPHjCKH YTHUIIA] Ha nnaHupamwe Tepanuje. CTDI, yka3yje Ha 3HauajHe pas3iuke usMmeby nenrapay
TpH Ap3KaBe.

Y cBuM ppxkaBama noTpedbHa je 6oiba KoHTpona kBanutera CT cumymnatopa. Kpusa CT-ED
MOXe Jla ce KOPUCTH Kao CTaHJapAM30BaHa 3a jeflaH HallOH U jegHor npousBobaua. [IponmpeHo noswe
MOKe J1a ce KOPUCTH, ajii IUIaHUpake Y peTHOHY BaH CTaHAapAHe cauKe Tpeba n3beraBaTu.

Kwyune peuu: CT cumyaaitiop, paouoitiepaiiuja, konsepauona kpusa CT-y-ED,
Haanuparbe paouotiiepaiiuje, OCUZYparbe K8aaullieiia



