10. Konference radiologické fyziky 20. - 22. 04. 2022

Optimalizacia vysetrovacich CT
protokolov u obéznych pacientov
pomocou zostrojeného
antropomorfného fantomu

- Zdenka Balogova?l, Lucie Sukupova?

INemocnice Na Homolce, Roentgenova 37/2, 150 30 Praha 5

2Institut klinické a experimentalni mediciny, Videnska 1958/9, 140 21 Praha 4



Uvod
= zvysuje sa pocet CT vysSetreni obéznych pacientov
» artefakty - truncation, cropping, sum
= optimalizacia
= dostupné CT protokoly
= na pacientoch obtiazna

= antropomorfny fantom
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Vyroba antropomorfného fantomu

= komercné fantomy - financne narocné, referencny pacient
= organy brusnej dutiny
= vhodné materialy

= segmentacia z CT dat realnych pacientov

= 3D tla¢ modelov - vyroba foriem

organ material Vyroba
(CT dcislo realny pacient) | (CT cislo fantom) (pomer material/voda)

kosti (+544 + 47 HU) sadra (+751 £ 35 HU) forma (170 g/100 ml)
pecen (+51 £ 6 HU) zelatina (+62 £ 21 HU) forma (30 g/100 ml)
lézie (+20 + 8 HU) selé (+19 + 20 HU) balén (5 g/100 ml)
slezina (+41 £+ 4 HU) zelatina (+43 £+ 20 HU) forma (20 g/100 ml)
oblicky (+28 £+ 3 HU) zelatina (+26 £ 20 HU) forma (10 g/100 ml)

aorta s KL (+211 + 16 HU) silikon + KL (+679 + 30 HU)  duta trubica
tuk (-110 £ 4 HU) vosk (-105 = 14 HU) obruc



Postup vyroby organov
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Silikonova aorta so stentgraftom
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Zaklad fantomu

Voskovgf ‘
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CT obrazy fantomu
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CT protokoly

= CT Somatom Definition Flash (IKEM)
CT Somatom Force (FN Motol)

=» Abdomen, DS_abdomen, DE_extrangio
= 100 kV, 120 kV, 140 kV

» ref. mAs - 210 mAs (190 - 110 mAs)
» 12 akvizicii, ATCM
= FBP, IR (1-5)
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Optimalizacia

= porovnanie a hodnotenie - objektivne aj subjektivne HUp — HU,

= CNR, SNR, profil stentu (NR=—5p,

=» CTDI,,, €as skenu HU
VOL SNR = S

» hodnotenie radiolégmi SDg
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Abdomen vs. DS_abdomen vs. DE_extrangio
» 120 kV, DE - 80 kV a 140 kV/ 150 kV
= Abdomen = DS_abdomen = DE_extrangio

B CT Force CTDI CT Flash CTDI CT Force £as = CT Fash ¢as B CT Force CNR m CT Flash CNR. m CT Force SNR = CT Flash SNR
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CTDI,., [MGy], skenovaci cas [s]

100 kV vs. 120 kV vs. 140 kV » CT Force - DS_abdomen

=» CT Flash — Abdomen » CT Force - Abdomen = 100 kV - 19 mGy, 2,0/2,9
= 100 kV, 140 kV = 100 kV, 140 kV = 140 kV - 23 mGy, 2,2/3,8
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FBP vs. IR
» CT Force: Abdomen 120 kV s FBP vs. Abdomen 100 kV s IR (1-5)

M 100 kY CNR W 120 kV CNR © 100 kV SNR © 120 kV SNR @ 100 kV CTDI » 120 kV CTDI
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Hodnotenie radiologmi

» 10 akvizicii = zhodny nazor

» bez akejkolvek informacie = Abdomen, DS_abdomen - zrovnatelné
» viditelhost lézii, stentu = DE_extrangio — $um, viditelnost |ézii
= celkovy dojem z CT obrazu = Abdomen 100 kV - stent

» znamky 1-5
Y = opacny nazor

=» Abdomen 100 kVsIR3alIR5
= spokojnost

= vyhladenie, umely vzhlad, |ézie
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Zaver

= fantdm dostatocne reprezentujuci (velkost, tkanivovo - ekvivalentné materialy)

= problém s trvanlivostou organov

Somatom Definition Flash Somatom Force

» Abdomen 120 kV/140 kV » DS abdomen 120 kV/140 kV
=» DS abdomen - cas, davka = Abdomen 100 kV/ 120 kV

» DE_extrangio - kvalita obrazu » Abdomen 140 kV - davka

» DE_extrangio - kvalita obrazu



IKEM, Videnska 1958/¢
SEMATOM Definition




