10.

11.

12.

DAFTAR PUSTAKA

Nakao M, Ozawa S, Yogo K, Miura H, Yamada K, Hosono F, et al. Tolerance
levels of mass density for CT number calibration in photon radiation therapy. J
Appl Clin Med Phys. 2019;20(6):45-52.

training-safety-quality all_lectures.zip | IAEA [Internet]. [cited 2022 Aug 16].
Available from: https://lwww.iaea.org/file/2017/training-safety-
qualityalllectureszip

Quality assurance for computed-tomography simulators and the computed-
tomography-simulation process: Report of the AAPM Radiation Therapy
Committee Task Group No. 66. 2003.

Davis AT, Palmer AL, Pani S, Nisbet A. Assessment of the variation in CT
scanner performance (image quality and Hounsfield units) with scan
parameters, for image optimisation in radiotherapy treatment planning. Phys
Medica [Internet]. 2018;45(November 2017):198-204. Available from:
https://doi.org/10.1016/j.ejmp.2017.11.036

A MB. The effects of CT x-ray tube voltage and current variations on the
relative electron density ( RED ) and CT number conversion curves.
2020;13(1):1-11.

Kolarevi¢ G, Jaros D, Pavicar B, Ignji¢ T, Kostovski A, Marosevi¢ G, et al.
Computed tomography simulator conversion curve dependence on scan
parameters and phantom dimension. J Heal Sci [Internet]. 2020;10(3):226-33.
Available from: http://www.jhsci.ba

Boedeker KL, McNitt-Gray MF, Rogers SR, Truong DA, Brown MS,
Gjertson DW, et al. Emphysema: Effect of reconstruction algorithm on CT
imaging measures. Radiology. 2004;232(1):295-301.

Mutic S. COMMISSIONING AND USE OF CONVENTIONAL CT. 2019;

Internasional Atomic Energy Agency. Radiation” Oncology Physics: A
Handbook For Teachers and Students [Internet]. Podgorsak EB, editor.
Austria; 2005. 696 p. Available from: http://www.iaea.org/books

R Paul Symonds, Duxbury Angela JAM. Walter and Miller’s Textbook of
Radiotherapy: Radiation Physics, Therapy and Oncology - E-Book. 8th ed.
Duxbury Angela , John A Mills RPS, editor. Elsevier Health Sciences; 2019.
512 p.

Britania Raya. Practical SPECT/CT in Nuclear Medicine [Internet]. David
Wyn Jones, Euclid Seeram PH, editor. Springer London; 345 p. Available
from: Springer%0Awww.springer.com

S. AA, Setiabudi W, Anam C. Pengaruh Perubahan Tegangan Tabung (KVp)
Terhadap CT Number Dan Uniformitasnya Pada Pesawat CT Scan. Vol. 20,
Jurnal Sains dan Matematika Universitas Diponegoro. 2012. p. 77-80.

Universitas Nasional



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

Groell R, Rienmueller R, Schaffler GJ, Portugaller HR, Graif E, Willfurth P.
CT number variations due to different image acquisition and reconstruction
parameters: A thorax phantom study. Comput Med Imaging Graph.
2020;24(2):53-8.

Papp J. Quality Management in the Imaging Sciences [Internet]. 3rd Editio.
Elsevier Science Health Science Division; 2006. 328 p. Available from:
https://lwww.google.co.id/books/edition/Quality_Management_in_the_Imagin
g_Scienc/diogPQAACAAJ?hl=en

Rezaee M, Letourneau D. Assessment of Image Quality and Dosimetric
Performance of CT Simulators. J Med Imaging Radiat Sci [Internet].
2019;50(2):297-307. Available from:
https://doi.org/10.1016/j.jmir.2019.01.005

Sudiyono S, Indrati R, Jadmika MR. Penggunaan Variasi Filter Pada
Windowing Lung Pada Pemeriksaan Ct Scan Thorax. J Imejing Diagnostik.
2020;6(1):23-7.

Lee SM, Lee JG, Lee G, Choe J, Do KH, Kim N, et al. CT Image Conversion
among Different Reconstruction Kernels without a Sinogram by Using a
Convolutional Neural Network. Korean J Radiol [Internet]. 2019 Feb 1 [cited
2022 Mar 31];20(2):295. Available from: /pmc/articles/PMC6342751/

Raman SP, Mahesh M, Blasko R V., Fishman EK. CT scan parameters and
radiation dose: Practical advice for radiologists. J Am Coll Radiol [Internet].
2013;10(11):840-6. Available from:
http://dx.doi.org/10.1016/j.jacr.2013.05.032

Seeram E. Computed tomography: Physical principles and recent technical
advances. J Med Imaging Radiat Sci [Internet]. 2010;41(2):87—-109. Available
from: http://dx.doi.org/10.1016/j.jmir.2010.04.001

Busberg, J. T. at al. The Essential Physics of Medical Imaging. Second
Edition. 2002;

Podberesky DJ, Angel E, Yoshizumi TT, Toncheva G, Salisbury SR, Brody
AS, et al. Comparison of Radiation Dose Estimates and Scan Performance in
Pediatric High-Resolution Thoracic CT for Volumetric 320-Detector Row,
Helical 64-Detector Row, and Noncontiguous Axial Scan Acquisitions. Acad
Radiol. 2013 Sep 1;20(9):1152-61.

Tabakov S. Encyclopaedia of medical physics.

Number CCT, Density TE. Electron Density Phantom. Awvailable from:
https://www.cirsinc.com

Universitas Nasional



LAMPIRAN

Lampiran 1 Pengukuran Nilai CT Number

1. Metode Helical Scanning

Hasil Gambar ImageJ Filter Smooth

Hasil Pengukuran Nilai CT number Filter Smooth

Jaringan Area - Meal -
Bagian Luar  Bagian Dalam
1 Lung (inhale).  195.304 -803.212 -805.712
2 Lung (Exhale) 195.304 -487.510 -492.087
3 Adipose 195.304 -58.505 -56.832
4 Breast 195.304 -20.861 -19.130
5 Water 195.304 - 4.019
6 Muscle 195.304 55.255 53.505
7 Liver 195.304 66.976 61.500
8 Bone (200) 195.304 245.490 238.697
9 Bone (800) 195.304 - 920.690
10 Bone (1250) 195.304 - 1431.995




Hasil Gambar ImageJ Filter Sharp

Hasil Pengukuran Nilai CT number Filter Sharp

Jaringan s Bagian Luar  Bagian Dalam

1 Lung (inhale)  183.965 -805.022 -809.237
2 Lung (Exhale) 183.965 -489.677 -491.285
3 Adipose 183.965 -60.794 -59.813
4  Breast 183.965 -23.665 -22.462
5 Water 183.965 - 1.146

6 Muscle 183.965 55.000 53.133

7 Liver 183.965 64.351 60.130

8 Bone (200) 183.965 242.753 239.304
9 Bone (800) 183.965 - 912.570
10 Bone (1250) 183.965 - 1433.101




Hasil Gambar ImageJ Filter Standard

Hasil Pengukuran Nilai CT number Filter Standard

Jaringan Area : ian -
Bagian Luar  Bagian Dalam
1 Lung (inhale)  183.002 -804.054 -811.152
2 Lung (Exhale) 183.002 -488.623 -492.351
3 Adipose 183.002 -57.241 -55.896
4 Breast 183.002 -19.443 -18.785
5 Water 183.002 - 4.823
6 Muscle 183.002 59.987 57.329
7 Liver 183.002 68.241 65.478
8 Bone (200) 183.002 259.174 261.453
9 Bone (800) 183.002 - 958.722
10 Bone (1250) 183.002 - 1446.155




2. Metode Axial Scanning

Hasil Gambar ImageJ Filter Smooth

Hasil Pengukuran Nilai CT number Filter Smooth

Jaringan

Area

Bagian Luar ~ Bagian Dalam

1 Lung (inhale)  195.304 -803.226 -805.812
2 Lung (Exhale) 195.304 -488.692 -490.812
3 Adipose 195.304 -58.505 -56.822
4  Breast 195.304 -20.221 -19.899
5 Water 195.304 - 1.514

6 Muscle 195.304 54.947 53.510

7 Liver 195.304 66.558 61.986

8 Bone (200) 195.304 244.788 239.096
9 Bone (800) 195.304 - 913.750
10 Bone (1250) 195.304 - 1431.856




Hasil Gambar ImageJ Filter Sharp

Hasil Pengukuran Nilai CT number Filter Sharp

Jaringan

Area

Bagian Luar  Bagian Dalam

1 Lung (inhale)  183.956 -805.095 -809.541
2 Lung (Exhale) 183.956 -491.111 -492.778
3 Adipose 183.956 -60.418 -59.975
4 Breast 183.956 -21.924 -21.487
5 Water 183.956 - -0.351

6 Muscle 183.956 55.199 51.839

7 Liver 183.956 65.636 59.215

8 Bone (200) 183.956 243.608 237.981
9 Bone (800) 183.956 - 913.212
10 Bone (1250) 183.956 - 1427.365




Hasil Gambar ImageJ Filter Standard

Hasil Pengukuran Nilai CT number Filter Standard

Jaringan Area - e 7
Bagian Luar  Bagian Dalam
1 Lung(inhale)  183.002 -803.725 -811.532
2 Lung (Exhale) 183.002 -488.307 -493.826
3 Adipose 183.002 -57.652 -57.655
4  Breast 183.002 -19.820 -18.918
5 Water 183.002 - 2.918
6 Muscle 183.002 57.604 55.829
7 Liver 183.002 69.133 65.203
8 Bone (200) 183.002 260.747 260.975
9 Bone (800) 183.002 - 959.358
10 Bone (1250) 183.002 - 1446.424




Lampiran 2 Uji Statistik

1. Uji Normalitas

a. Metode Helical Scanning

e Jaringan bagian Luar
Tests of Normality
Kalmogorov-Smirnoyv? Shapiro-Wilk
Filter Statistic df Sig. Statistic df Sig.
CT Mumber  Filter Smooth 305 T 047 BES 7 68
Filter Sharp 305 T 048 BES [ 67
Filter Standarl 303 T 052 870 [ a4
a. Lilliefors Significance Correction
e Jaringan Bagian Dalam
Tests of Normality
Kolmogaorow-Smirnoy® Shapiro-Wilk
Filter Statistic df Sig. Statistic df Sig.
CT Mumber  Filter Smoath 245 10 081 a04 10 244
Filter Sharf: 245 10 082 4035 10 .251
Filter Standard 247 10 086 906 10 254
a. Lilliefors Significance Correction
b. Metode Axial Scanning
e Jaringan Bagian Luar
Tests of Normality
Kolmogorov-Smirnoy? Shapiro-Wilk
Filter Statistic df Sig. Statistic df Sig.
CT Number — Filter Smouth 306 7 b4y < 864 7 65
Filter Sharp .308 7 048 64 7 66
Filter Standard 302 Fi 052 A7 ¥ 1480
a. Lilliefors Significance Correction
e Jaringan Bagian Dalam
Tests of Normality
Kolmogorov-Smirnov® Shapiro-Wilk
Filtar Statistic df Sig. Statistic df Sig.
CT Mumber  Filter Smooth 244 10 093 905 10 247
Filter Sharp 244 10 092 905 10 250
Filter Standard 246 10 087 906 10 253

a. Lilliefors Significance Correction



2. Uji Paired Samples Test

a. Metode Helical Scanning

Paired Samples Test

Paired Differences
95% Confidence Interval of the

Difference
Mean Std. Deviation = Std. Error Mean Lower Upper t df Sig. (2-tailed)
Pair 1 Smooth Bagian Dalam - 2.527429 3.353428 1.267477 -.573975 5.628832 1.994 6 .093
Smooth Bagian Luar
Pair2 Sharp Bagian Dalam -  1.882286 2.278837 .861319 -.225287 3.989859 2.185 6 .072
Sharp Bagian Luar
Pair 3  Standard Bagian Dalam - 1.70929 3.31569 1.25321 -1.35722 4.77579 1.364 6 .222
Standard Bagian luar
b. Metode Axial Scanning
Paired Samples Test
Paired Differences
95% Confidence Interval of the
Difference
Mean Std. Daviation = Std. Errer Mean Lower Upper t df Sig. (2-tailed)
Pair 1 Smooth  BagianDalam -  2.057429 2.577269 974116 -.326148 4.441005 2.112 6 .079
Smooth BagianLuar
Pair 2  Sharp BagianDalam - Sharp ~ 2.948714 2.776406 1.049383 .380967 5.516462 2.810 6 .031
BagianLuar
Pair3 Standard BagianDalam -  2.55771  '3.29334 1.24476 -48811  5.60354 2.055 6 .086

Standard Bagianluar




3. Uji Independent Test
a. Metode Helical S
e Jaringan Bag

Filter

Lower

95% Confidence Interval of the
Difference

Upper

-425892742

430.189028

-425.892747

430.189033




T-Test

Filter

Lower

95% Confidence Interval of the
Difference

Upper

-435.164702

425137560

-435.169354

425142211




T-Test

Filter

Lower

95% Confidence Interval of the
Difference

Upper

-433.134848

427.303851

-433.139203

427.308346




o Jaringan B

T-Test

Filter

95% Confidence Interval of the
Difference

Lower Upper

-598.603556 602.615156

-588.603556 602.615156




95% Confidence Interval of the
Difference

Lower Upper

-615.071802 585.234002

-615.0B1674 50956243874




- T-Test

Filter

Lower

95% Confidence Interval ofthe
Difference

Upper

-613.103832

597.277732

-613.113638

597.287438




b. Metode Axial Sca
e Jaringan Ba

T-Test

Filter

95% Confidence Interval of the
Difference

Lower Upper

GE1069 -427.094232 429.3810849

661069 -427.094318 428.8811745
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T-Test

Filter

95% Confidence Interval of the
Difference

Lower

Upper

-435.092827

425925624

-435.095907

425928765




T-Test

Filter

. Error
Brence

95% Confidence Interval of the
Difference

Lower Upper

ASETTT

-433.411502 427027

ASETTT

-433.415702 427.035417




P T-Test

Filter

95% Confidence Interval of the

Bllor Difference

rence Lower Upper
431381 -587.380401 G01.957801
431381 -687.380401 601.957801




% T-Test

Filter M

\‘\(\

Vep

L

‘ﬁﬁ-EﬂL

-
-
>
/2
Z

k0)
<,
4L

95% Confidence Interval of the

Difference
Lower Upper
7.935828 -615.260328 594.601128
7.935828 -615.273426 A594 614226




% T-Test

95% Confidence Interval of the
Difference

Lower

Upper

-612.989877

596.908077

-613.0028584

596921084




T-Test

c. Metode Helical d
. Jaringan B

Metode Akuisisi

Lower

95% Confidence Interval of the
Difference

Upper

-427.895526

428.462383

-427.895526

428.462383




=+ T-Test

Metode Akuisisi

Lower

895% Confidence Interval of the
Difference

Upper

-428.820940

427978369

-428.821087

427.978516




# T-Test

Metode Akuisisi

895% Confidence Interval ofthe
Difference

Lower Upper

08.388856

-432.243469 432.260898

0B.388856

-432.243470 432.260898
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o Jaringan B

% T-Test

Metode Akuisisi
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ke

95% Confidence Interval of the

Difference
Lower Upper
-5089.339933 600.995533
-589.340043 G00.995643




¥ T-Test

Metode Akuisisi

95% Confidence Interval ofthe

Elicr Difference

SrEnce Lower Upper
541770 -5599.000390 601.221790
G41770 -5599.000491 601.221891




% T-Test

Metode Akuisisi

95% Confidence Interval of the

Difference
Lower Upper
IGETE -609.232701 G10.63270
16675 -609.232727 610.632727
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