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Preliminary evaluation of dynamic imaging results of contrast agent sample using a 2-
dimensional MPPC-based photon counting CT detector system
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AR L, —MBEEME L THEETE S, LrL, ZEOBKBSETIZZ ) 77 AL~V
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WMLy N EEND R A R LT, AR TIE35em /A CsI(T) A7 Z~Fr o Bar 7 hoa
A Z %AW, 300 keV LA LD vy #RATIET D 2 & THEMEREEMIZE £5 Ylu LIS OZFEIC
DWTHA L7z, BIERS L LT, Mbhth 85 HER L CTu 238414 el L7-. B —f HgsfEl iR
Bz 25cm & L, 7343 RIHIAE L 72, Y7Lu ORIEI > T, 208 keV y #rDO Bi{g FEHE Rk 2 Ikt 4% & 38
HHmE =BT Hr8—7 MR L. T, LOFTHEM L YL OFEERET 5720
|2 378, 419 keV DEHG AR Z FiT 2 &, WM& & bIEF M & —H LI — 7 2R L7 (Fig. 2).
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HE, BEET0 HEGERE ST YL OFIE 2 YLy % BV, 85 H R CIE Y Lu:™Lu=1:5 TfF
E9 5. EHIZY™Lu b 208 keV y AT 5 Z BB TWD, BLED Z &b, B
B A Gl L7z y BROIZ E A LI YTMLUICER L TR Y, TOFENR SN, ﬁrﬁ*%cl: v, BEHEY)
W2 VLU AAFAET D RTREME DN R A%, FEBBROREEMZRETETH Y, TOFRERIZONTH
WETLTETH .
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ML-EM image reconstruction in a rotating omnidirectional Compton camera
: Extended radiation source imaging
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Fig. 1 Omnidirectional gamma-ray

VIR STy BRRE DA 2155 Z LRI L, EIZ(b) image of a 100 cm diameter

. . . _ . circular source of 662 keV.
T A XL~V Efizizar b T A ROFRWER L (a) Image sharpening technique.
Y (b) LM ML-EM (20 iterations).
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Development of high-sensitivity Compton camera for Lu-177

radioactive contamination imaging
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Fig.1 Photograph of a developed Compton camera with
the detector rotation function (left) and schematic
view of the counters (right).
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Fig.2 208 keV gamma-ray image superimposed on
optical image. In this figure, more than 60% of
the signal value is colored red.

02-035

SESSEICAMEFAUTPMARS BRTRE (2024 KEAVEEI2RBHEAVFMY)

2.4



17a-D62-4

© 2024%F [SRYEES

TIRERZR V= 4 ROUBRES HEHED P IRHIRER

A preliminary study of the 4D dose distribution estimation using gel dosimeter
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X # CT (Computed Tomography) 1%, #¢5ARNGELZ IEME TR M CTH S, ITHETIL,
KM XBRCTE LTI b T 47 CT (PC-CT) BNEHSIN TS, PC-CT TiE, X
MEXTHA CTHRIHT A2 L TXBROTZKNAF—HEREED CT BRIt TE 5, itk
D, WEORESCHEEDOEENRFENATEEL 720 | ERIZB W CTHi - a2 WL O L0154
BOTHRERIEFE SN TS, bl @y F L —% (YGAG:Ce) &8k FEFTHD
MPPC(Multi-pixel Photon Counter) & #7437 PC-CT % BA%E L7=, AWF5ECTlE, BA%E L7= PC-CT
ZHWTT v OFRBEZFHMET 5 EBREIT o 72, BARICIE, /R 2RI & BBVIFOZhEh
2HT 5Ty MO U R TR ERE T 2 0 U =7 LAl (Gd-EOB) A 14T L,
Sl Z G U CAERINT CT A A=V 7 & To7, ZOEEANL, FEEFMMO =52 MRI
(Magnetic Resonance Imaging) C—XICEH ST\ 5, ZORER, |EERT v FTIIH R =v
LEZHINIERERICERE Lz (1-5 mg/ml) (Figure 1) 25, JEAIFO 7 v b CIEFHERSHEITA
ol (<1 mgml), Ziu Gd-EOB % V7= g B O F-MIZ 31T % PC-CT DA Htk: &
FEok MRI 2 FI|F CT& 220 EBF Tk L TH PC-CT C© MRI & [RI%E 722 W 2420632 AlaEME 2 /R L T
W5, I HIT, #RERRHKE & BN OWEHRE D = R X AR EZ T 5 Z LIT kb . BEMIFIC
BT ONENFEZHEE LTz (Figure 2), £ OfEE, TRIIERITK 56% TH D . MRIRZE & 1TIFE—2
L7z, PC-CT 2L D DX D RIENIERMEEIL, IHREOHEITIANL & RE A T = X L OPFITAAL
B RN ET D, ARRTIE, EROBZE L ZOFERICOWTHRET 5,
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Figure 1: (Left): CT image of healthy liver and fatty
liver with Gd-EOB (30-40 keV). (Right):
Concentration map of gadolinium in healthy liver.
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Figure 2: Maps of fat fraction in each liver.
(Left): The fat fraction in fatty liver.
(Right): The fat fraction in healthy liver.
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IR K (Kanazawa Univ.) !, [EILXBEE B3 (Okayama Univ.) ?,
B KIET (Waseda Univ.)?, RIL K2 (Tohoku Univ.)*, 7O 1 7JL (Proterial Ltd.)’
OMME &' Ax W' #ME A", Fitri Lucyana', KB £, ik BF |, JII§ K&,
INFROBR Y, BA @—BY, NEFE K2, Bd gk B B2 LH KR, A F3
B EAERS, £k Kih4, Fi2 H#SEB @S
°Yu Furuta!, Makoto Arimoto!, Takahiro Tomoda', Minori Oshima', Fitri Lucyana', Yuki Ito!,
Hiroki Kawashima', Satoshi Kobayashi', Kenichiro Okumura',Hikaru Onoda?, Kaisei Tanaka?,
Tomohiro Tanaka?, Masashi Ueda?, Jun Kataoka?, Ryotaro Minagawa3, Daichi Sato*, Shinsuke
Terazawa’, Satoshi Shiota’

E-mail : yuhaku@stu.kanazawa-u.ac.jp

X #t CT (Computed Tomography) & 13, # GRS 2 IEMEEAIZ AU LT 28T CTH D . EE
Oy BRI EEx B CRIA STV D, ABFIE TR O e TEHERL CT 1, X M%7 B Tl
T5Z & TXHROTRNF—ERE UG TE . HFRNIITAEET 2 B e OFRFEIR E %
DHEENFRETH D, DT, ERESBICBW TR FFERIC T 2FH L7287 e lrora i
FEDIRR R ERFE STV B, B 2T BRI T B P ABIOER % FI k45 Z L T,
FIRAK ORI T2 Z LN TE D, TRICLY, fHx 0FBEFICH L Tz 22557
HTEMHRETH D, £, BFTIIBREDOI AV T A AT 74 7%2F LIRS E R W=D
B ARNENEESDORMANEA ST DL R T v 7 T U N =V AT ARFEREZEDTEY | itk
BMCTIERTZ v/ T UNY =V AT AIEBRTE D EMFEIN TV D,

FblE, Bl LT L— ¥ (YGAG:Co) b dktithse 7 Comtimom | Gans o | [
T % Multi Pixel Photon Counter(MPPC)% #4872
TEHEOH CT ZBA%E Lz, ARBFFE T, BHF L7213k
B CT Z VT, MAAANBRIZHE DN TWD 77 F TR
WA THDLINARTZF Pt £E 1.8 mg/ml, 1.6
mg/ml) & A x4V 7 Z7F Pt BE 1.0 mgml)z 7 &L
(U RV —2)TUBIAS EHIOFHE 21T > 1=, ThEh
PNERDS A & RIS A DRI & L Tl S Tn g, 5#E
BRORER, IVRTTF IR =L RO FHY 7F
FrIURY —LOASRELY BRORIRAERFANTIEL
SHEET 5 Z &N TE = (Figure 1), ARFEFKTITEROM
FERO, REHEOERLIZEL Tk~ 5,

o
o
Concentration [mg/ml]

o
o

Figure 1 : Concentration maps of
Carboplatin liposomes
(Pt concentration 1.8 mg/ml
and 1.6 mg/ml) and
Oxaliplatin liposomes

(Pt concentration 1.0 mg/ml).
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Preliminary evaluation of dynamic imaging results of contrast agent sample using a
2-dimensional MPPC-based photon counting CT detector system
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°Fitri Lucyana!, Makoto Arimoto?, Takahiro Tomoda!, Minori Oshima?l, Yu Furuta!, Hiroki
Kawashima?, Satoshi Kobayashi!, Kazuhiro Murakami', Kenichiro Okumura?, Jun Kataoka?,
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Photon counting (PC) detectors revolutionize medical CT imaging with their capability to count individual
photons while simultaneously measuring their energy. This capability enables customized multi-energy
imaging, which is crucial for identifying specific materials based on their unique energy signatures [1].
Consequently, PC-CT significantly advances the benefits of medical diagnostics and treatment. The
development of an established PC-CT system, integrating a multi-pixel photon counter (MPPC) array with
a yttrium-gadolinium-aluminum-gallium garnet (YGAG) scintillator array, needs to expand from a
1-dimensional to a 2-dimensional detector to enhance temporal image resolution [2, 3, 4].

In this presentation, we report on the preliminary evaluation of dynamic imaging using a 2-dimensional
PC-CT system to assess object flow within specific time intervals, demonstrated as a simplified model for
vascular system dynamics. The established 2-dimensional PC-CT utilizes a 256-channel pixel array (16 x
16 channels) with four large-scale integrated (LSI) circuit boards, each handling signals from 64 channels
across six energy thresholds [5]. The X-ray generator was set to 100 kV and 0.1 mA, with energy
thresholds set at 27 keV, 33 keV, 50 keV, 65 keV, 80 keV, and 90 keV and took 6 minutes for one imaging
time. We injected an lodine 5 mg/mL substance sample via a syringe pump with an injecting rate of 3.7
mL/h. The CT images obtained in the cross-sectional view shown in Fig. 1, reveal an increased flow in the
substance filling the tube at 6-minute intervals. Due to the 2-dimensional detector spanning the top half of
the sample tube, the substance was observed after 24 minutes. Ideally, in a sample tube with an inner
diameter of 10 mm, the surface of the substance will rise by 4.71 mm within 6 minutes. This is confirmed
in the distribution of the linear attenuation coefficients in the energy range of 23-33 keV at different time
intervals for each detector height, as shown in Fig.2. We will briefly report the result of the detailed
evaluation.

[1] M. J. Willemink et al., Radiology. 289 (2018), 293-312
[2] M. Sagisaka et al., Nucl. Inst. Met. A, 1045 (2023), 167580
[3] D. Sato et al., Nucl. Inst. Met. A, 1048 (2023), 167960
[4] D. Sato et al., Nucl. Inst. Met. A, 1064 (2024), 169337

[5] M. Arimoto et al., Nucl. Inst. Met. A, 1047 (2023), 167721
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Figure. 1. Cross-sectional CT images displayed over time intervals.
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Figure. 2. The distributions of the linear attenuation
coefficients in the energy range of 23-33 keV.
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