MMM PI|6210°COW
obpuwsafiou 2ogMaLs:

T

12

DAFTAR PUSTAKA

Anugrah, M. A., Suryani, S., llyas, S., Mutmainna, I., Fahri, A. N., Jusmawang, &
Tahir, D. (2020). Composite gelatin/Rhizophora SPP particleboards/PVA for
soft tissue phantom applications. Radiation Physics and Chemistry, 173.
https://doi.org/10.1016/j.radphyschem.2020.108878

Artifak, P., Kurniawan, A. N., Widodo, T. S., & Soesanti, |. (2013). Penapisan Artifak
Logam pada Citra CT-scan dengan Spatial Filter. In 52 JNTETI (Vol. 2, Issue
4). https://doi.org/https://jurnal.ugm.ac.id/v3/JNTETI/article/view/3170

Fatimah Azhara, M., Dewang, S., Dewi Astuty, S., Rosyidah, U., & Abdul Samad, B.
(2023). ANALISIS MODULATION TRANSFER FUNCTION (MTF) DAN
CONTRAS-TO-NOISE RATIO (CNR) UNTUK OPTIMASI KUALITAS CITRA

CT SCAN (Vol. 26, Issue 1).
https://doi.org/https://ejournal.undip.ac.id/index.php/berkala fisika/article/view/
54919

Gede, |., Sukanta, E., Sayang Pratista, M., Wayan, |., Wirajaya, A., Agung, A., &
Diarthama, A. (n.d.). ANALISA PERUBAHAN KV TERHADAP KUALITAS
CITRA DAN CTDI.
https://doi.org/https://pari.or.id/ejournal/index.php/jri/article/view/106

Herlinda, S., Fitriyani, D., & Marzuki, M. (2019). Analisis Pengaruh Kuat Arus dan
Tegangan Terhadap Kualitas Citra Computed Tomography (CT) Scan Siemens
Perspective di RSUP Dr. M. Djamil Padang. POSITRON, 9(1), 39.
https://doi.org/10.26418/positron.v9i1.31138

Heryani, H., D Reskianto, A., Anam, C., W Widhianto, R., & C Martania, A. (2023).
Pembuatan In-House Phantom untuk Pengukuran Image Quality dan Dosimetri
Sebagai Tool Optimasi Protokol Pemeriksaan CT Scan Thorak. Jurnal
Pengawasan Tenaga Nuklir, 3(2), 52-58.
https://doi.org/10.53862/jupeten.v3i2.009

Irsal, M., & Winarno, G. (2020). Pengaruh Parameter Milliampere-Second (mAs)
terhadap Kualitas Citra Dan Dosis Radiasi Pada Pemeriksaan CT scan Kepala
Pediatrik. Jurnal Fisika Flux: Jurnal limiah Fisika FMIPA Universitas Lambung
Mangkurat, 17(1), 1. https://doi.org/10.20527/flux.v17i1.7085

Kabir, N. A., Okoh, F. O., & Mohd Yusof, M. F. (2021). Radiological and physical
properties of tissue equivalent mammography phantom: Characterization and
analysis methods. Radiation Physics and Chemistry, 180, 109271.
https://doi.org/https://doi.org/10.1016/j.radphyschem.2020.109271

Louk, A. C., & Suparta, G. B. (2014). Pengukuran Kualitas Sistem Pencitraan
Radiografi Digital Sinar-X Quality Measurement of Imaging System of X-ray
Digital Radiography (Vol. 24, Issue 2).



MMM PI|6210°COW
obpuwsafiou 2ogMaLs:

13

https://doi.org/https://media.neliti.com/media/publications/241506-pengukuran-
kualitas-sistem-pencitraan-ra-bb4af85e.pdf

Marashdeh, M. W., Tajuddin, A. A., Bauk, S., & Hashim, R. (2017). Dosimetric
evaluation of Rhizophora spp. binderless particleboard phantom for diagnostic
X-ray energy. Radiation Physics and Chemistry, 136, 23-29.
https://doi.org/https://doi.org/10.1016/j.radphyschem.2017.03.030

MirDerikvand, A., Bagherzadeh, S., & MohammadSharifi, A. (2023). Assessment and
comparison of radiation dose and cancer risk in thoracic diagnostic and
radiotherapy treatment planning CT scans. Journal of Radiation Research and
Applied Sciences, 16(4), 100717. https://doi.org/10.1016/j.jrras.2023.100717

Putu, I. A., Hutami, A., Sutapa, G. N., Bagus, |., & Paramarta, A. (2021). Analisis
Pengaruh Slice Thickness Terhadap Kualitas Citra Pesawat CT Scan Di RSUD
Bali Mandara The Analysis of the Effect of Slice Thickness of Phantom on
Image Quality of CT Scan at RSUD Bali Mandara. In Accreditation Starting on

(Vol. 22, Issue 2).
https://doi.org/https://ojs.unud.ac.id/index.php/buletinfisika/article/download/66
872/37956

Yueniwati, Y. (2016). Pencitraan pada stroke. Universitas Brawijaya Press.

Zuber, S. H., Hashikin, N. A. A., Yusof, M. F. M., Aziz, M. Z. A., & Hashim, R. (2021).
Influence of Different Percentages of Binders on the Physico-Mechanical
Properties of Rhizophora spp. Particleboard as Natural-Based Tissue-
Equivalent Phantom for Radiation Dosimetry Applications. Polymers, 13(11),
1868. https://doi.org/https://pubmed.ncbi.nim.nih.gov/34199810/




MMM PI|6210°COW
obpuwsafiou 2ogMaLs:

=)

‘ ST
|bDE

—

14

Lampiran
Lampiran 1: Alat dan Bahan
No. Alat dan Bahan Fungsi
1 | Gelas beaker
Sebagai wadah untuk
menampung larutan dan tempat
mencampur bahan.
2 Gelas ukur
Digunakan untuk mengukur
volume cairan
3 Spatula
o Digunakan untuk mengaduk
/ adonan
4 Neraca Digital
\ Digunakan untuk menimbang
®‘- bahan
5 Cetakan (mold)

Untuk mencetak phantom
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6 Kulkas
Untuk membekukan phantom
7 Magnetic bar
Untuk mengaduk larutan
8 Magnetic stirrer
Untuk mencampur larutan hingga
homogen

9 CT-Scan merk Siemens Healthineers

'-.\ }Tﬂ Untuk mendapatkan citra phantom

\\\\_— L=

\ -

10 | Mesh (ayakan 100)

Untuk mendapatkan partikel yang
lebih halus
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11 | Software Radiant DICOM

Untuk mendapatkan nilai ROI dan

nilai CTN pada phantom dalam
bentuk DICOM

12 | Bakau Minyak ( Rizhopora spp)

Sabagai bahan utama pembuatan

phantom
13 | Polyvinyl alcohol (PVA)
Sebagai perekat dalam
pembuatan phantom
14 | Gelatin
Untuk memadatkan phantom

15 | Aquades

al

Sebagai pelarut sampel
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16

Akrilik

17

Phantom

Sebagai Wadah phantom

untuk jaminan kualitas (QA) dan
kalibrasi pemindai CT itu sendiri
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Lampiran 2. Alur penelitian

Persiapan alat dan bahan

I

Preparasi Sampel Phantom

18

Pengaturan faktor eksposi tegangan tabung dengan variasi 70, 90, dan 110 kV

|

Melakukan scanning phantom buatan

Pengolahan data

Contras Noise to
Rasio (CNR)

Nilai CTN

Signal Noise to
Rasio (SNR)

Analisis

l

Selesai
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Lampiran 4 : Penentuan Nilai CTN pada software Radiant DICOM
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Lampiran 5 : Hasil perhitungan CNR dan SNR

23

15p]5  PBUEK | TEGANGA ROI1 ROI2 CNR SNR
. KE- N MEAN Sb | MEAN | sD
1 | -265.52 | 63.88 | -999.65 | 3.261 | 41.02707145 | 16.23147234
2 [ -220.94 | 23.46 | -999.65 | 3.261 | 85.60707145 | 464.950912
3 1l 70 kV -98.29 |51.78 | -999.65 | 3.261 | 208.2570715 | 24.56923766
4 \Y 2327 | 8.091 | -999.65 |3.261 | 329.8170715 | 165.8322141
5 v 40.87 | 6.478 | -999.65 | 3.261 | 347.4170715 | 202.8982574
6 | -257.83 | 60.46 | -997.07 | 3.793 | 5.041078302 | 17.25755832
7 [ -222.06 | 19.71 | -997.07 | 3.793 | 40.8110783 | 54.75101374
8 I 90 kV -88.71 | 52.84 | -997.07 | 3.793 | 174.1610783 | 24.24901797
9 VI 26.17 | 7.847 | -997.07 | 3.793 | 289.0410783 | 165.5707292
10 Y, 4173 | 6.471 | -997.07 | 3.793 | 304.6010783 | 195.8593964
11 | 24239 | 522 | -997.26 |4.343 | 12.7653166 | 20.38068243
12 [ -219.66 | 19.53 | -997.26 | 4.343 | 9.964683399 | 54.96521377
13 I 110 kV 79.32 | 56.83 | -997.26 | 4.343 | 150.3046834 | 22.7765086
14 \Y 2723 | 8.314 | -997.26 |4.343 | 256.8546834 | 154.4328601
15 Y, 42.1 5.875 | -997.26 | 4.343 | 271.7246834 | 201.1515591
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Lampiran 6: Pengolahan Data

1.

Nilai CNR
CNR mean ROI1 — mean ROI2
B SD ROI2
Tegangan 70 kV
Sampel 1
_ (—265,52) — (—999,65)
CNR = 3,261
=41,0270715
Sampel 2
_(—220,94) — (—999,65)
CNR = 3,261
=85,6070715
Sampel 3
(—98,29) — (—999,65)
CNR = 3,261
=208,257071
Sampel 4
(23,27) — (—999,65)
CNR = 3,261
=329,817071
Sampel 5
_(40,87) — (—999,65)
CNR = 3,261
=347,417071
Tegangan 90 kV
Sampel 1
(-257,83) — (—997,07)
CNR = 3,793
=5,0410783
Sampel 2
(—222,06) — (—997,07)
CNR = 3,793
=40,8110783

Sampel 3

24
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Sampel 4

Sampel 5

Tegangan 110 kV

Sampel 1

Sampel 2

Sampel 3

Sampel 4

Sampel 5

(—88,71) — (—=997,07)

CNR = 3,793

=174,161078

(26,17) — (—997,07)
3,793

CNR =

=289,041078

(41,73) — (—=997,07)

CNR = 3,793

=304,601078

—242,39) — (—997,26
I ) ( )

4,343
=12,765317

_ (—219,66) — (—997,26)
B 4,343

CNR

=0,9646834

_(=79,32) — (—997,26)

CNR 4,343

= 150,304683

_(27,23) — (-997,26)

CNR 4,343

= 256,854683

_(42,1) — (—997,26)

CNR 4,343

=271,724683

25
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Nilai SNR

(mean ROI1 — mean ROI2)

SNR =

\/(SD ROI1)2 + (SD ROI2)2
2

Tegangan 70 kV

Sampel 1
—265,52) — (—999,65
SNR = ( )= ( )
J(63,88)2 + (3,261)2
2
=16,2314723353
Sampel 2
—220,94) — (—999,65
SNR = ( )—( )
J(23,46)2 + (3,261)2
2
=46,4950912744
Sampel 3
—98,29) — (—999,65
SNR = ( )—( )
\/(51,78)2 + (3,261)2
2
= 24,5692376644
Sampel 4
23,27) — (—999,65
SNR = ( ) —( )
J(8,091)2 +(3,261)2
2
=165,83221411
Sampel 5
40,87) — (—999,65
SNR = ( ) —( )
\/(6,478)2 + (3,261)2
2
=202,898257378
Tegangan 90 kV
Sampel 1
—257,83) — (=997,07
SNR = ( )= ( )

J(60,46)2 +(3,793)2
2

26
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Sampel 2

Sampel 3

Sampel 4

Sampel 5

Tegangan 110 kV
Sampel 1

Sampel 2

Sampel 3

=17,2575583235

(—222,06) — (—997,07)

SNR =
J(19,71)2 + (3,793)2
2

=54,7510137371

(—88,71) — (—997,07)
\/(52,84)2 + (3,793)2
2

SNR =

=24,2490179715

(26,17) — (=997,07)
\/(7,847)2 + (3,793)2
2

SNR =

=165,570729244

(41,73) — (=997,07)
J(6,471)2 +(3,793)2
2

SNR =

=195,859396368

—242,39) — (—997,26
g = (524239) — (-997,26)

J(52,2)2 + (4,343)2
2

=20,3806824206

(—219,66) — (—997,26)

SNR =
J(19,53)2 + (4,343)2
2
=54,9652137745
—79,32) — (997,26
VR ) —( )

\/(56,83)2 + (4,343)2
2

27



MMM PI|6210°COW
obpuwsafiou 2ogMaLs:

=)

‘ ST
|bDE

—

= 22,7765086047
Sampel 4
27,23) — (=997,07
SNR = ( ) —( )
J(8,314)2 + (3,793)2
2
=154,432860117
Sampel 5
42,1) — (—997,07
SNR = (42,1) - ( )

\/(5,875)2 +(3,793)2
2

=201,151559127
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