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Incident Photon Number and Reconstructed Linear Attenuation Coefficients
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[Purpose] The iterative CT image reconstruction (IR) method has been successfully incorporated into commercial CT scanners as a
means to promote low-dose CT with high image quality. However, the algorithm of the IR method has not been made publicly avail-
able by scanner manufacturers. Kudo reviewed the fundamentals of IR methods on the basis of the articles published by the joint
research group of each manufacture that were released before and during product development (Med Imag Tech 32: 239—248, 2014).
According to this review, the object function of the IR method consists of the data fidelity term (likelihood) and the regularization
term. The regularization term plays a significant role in the IR method; however, it has not been clarified whether or not the vari-
ance of projection data should be included into the likelihood to act the regularization term effectively. Our purpose in this study
was to investigate the relationship of the incident photon number and the reconstructed linear attenuation coefficients of the IR
method by numerical experiments.

[Methods] We assumed the X-ray beam was a pencil beam, and the system matrix was given by the line integral of linear attenua-
tion coefficients because we focused on the accuracy of the reconstructed linear attenuation coefficients in the ideal photon detection
system equations given by Kudo. Total variation (TV) and the relative difference function were used for regularization of the IR
method. Three kinds of numerical phantoms with 256X256 pixels were used as test images. Poisson noise was added to the projec-
tion data with 256 linear sampling and 256 views over 180°. The accuracy of reconstructed linear attenuation coefficients was eval-
uated by the mean reconstructed value within a region of interest (ROI) and the relative root mean square errors (%RMSEs) to the
object image.

[Results] The linear attenuation coefficients were reconstructed accurately by the IR method including the variance of projection
data into the likelihood in comparison with the IR method without including the variance. When the incident photon number
ranged from 100 to 2000 for the object having a mean linear attenuation coefficient of 0.067 to 0.087cm ', the reconstructed linear
attenuation coefficients in ROI were close to the true values. However, when the incident photon number was 50, both the accuracy
and the uniformity of reconstructed images decreased.

[Discussion]| From the viewpoint of the visual observation, the image quality of the IR method was superior to that of the filtered
back-projection (FBP) image processed with the Gaussian filter of FWHM equal to 3 pixels. For the object with a high absorber, the
FBP gives linear attenuation coefficients that were lower than the true values. This phenomenon was also observed in the IR meth-
od. The projection data of CT were given by the logarithm operation of the ratio between the incident photon and the transmitted
photon numbers. If the transmitted photon number happened to be equal to 0 owing to the influence of noise, it was held to a value
of 1 to avoid the logarithm of zero. This process caused an error of the linear attenuation coefficients.

[Conclusion] The variance of projection data should be included into the likelihood to act the regularization term effectively in the
IR method.

Keywords: low-dose CT, Poisson noise, iterative image reconstruction, regularization, total variation, computer simulation
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Fig. 1 Discrete gradient calculation of TV for the center

pixel in the 3X3 area using two different gradient
directions (a) and (b)
Four pixels marked by the black solid line in (a)
correspond to the first term of Eq. (15); gray solid
line, the second term; light gray solid line, the
third term. Four pixels marked by the black solid
line in (b) correspond to the first term of Eq. (16);
gray solid line, the second term; light gray solid
line, the third term.
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(a) Phantom A

(b) Phantom B

(c) Phantom C (d) ROI

Fig. 2 Object numerical Phantoms A~C for testing the
visual observation, reconstructed linear attenua-
tion coefficients, and %RMSE. (a) Phantom A was
used for testing the minimum disk insert could be
visualized by the FBP and iterative methods. (b)
Phantom B was a disk with diameter 18.4cm hav-
ing linear attenuation coefficient 0.1cm™ and con-
sisting of two ellipses and two disk inserts. The lin-
ear attenuation coefficients of the ellipses were
0.035cm™ and 0.065cm™". The linear attenuation
coefficients of the two disks were both 0.2cm™. (c)
For Phantom C the linear attenuation coefficients
of the two disks were both 0.4cm™. (d) Region of in-
terest (ROI) placed on Phantom B and Phantom C
to measure the linear attenuation coefficients and
%RMSE. The numbers 1 and others denote the
ROI numbers in Table 2 to Table 5.
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2.2 MET7V A

Fig. 2(a) ® Phantom A 1 15 £% 18.4cm, # & 55 4% £
0.lcm 'O HWIZEF12cm, 4 £%8cm, ik 55 42 £
0.035cm ', 0.065cm ™' @ #5 M, 1H £ 3,2, 1.6,1.2,0.8,
0.6, 0.4cm, ZhZN O EIFR%0.2,0.18, 0.16, 0.15,
0.14,0.13,0.12cm ™' @ /N % & &, (b) ® Phantom Bl
BE18.4cm, FIKIIREO01em ' OHHNICERE 12¢m,
& 8em, MIKEI/R%0.035cm ™, 0.065cm ' DF5H,
E5em, RRIIFREL0.2cm " O/hHEE T, (c) @ Phantom
ClZ Phantom B & [i] U T/ O BIREIREZ 0.4cm ™!
EUIRE ML T RUC % 5 L 912 L7z (d) i3 Phantom B, C
WZRE L 72 A% 2.8cm @ B0 I8 (ROI) 7R 3. Phan-
tom A~C 2 L AHHE 750 % 50, 100, 250, 500, 2000 &
BREBRLI, Tho AEETFHICH T 2825w
& X DOE ML T B % Table 1A~1C 2753 . Phantom A,
BTIRASIETFEA500 & S i/hE#ETFRIZEhER

Table 1A Incident and transmitted photon numbers of Phan-
tom A without noise

Incident Transmitted photon
photon Max Min Mean
50 50 4.049 17.629*11.468
100 100 8.098 35.257+22.935
250 250 20.244 88.143+57.338
500 500 40.488 176.286+114.676
2000 2000 161.951 705.144 = 458.705

Table 1B Incident and transmitted photon numbers of Phan-
tom B without noise

Incident Transmitted photon
photon Max Min Mean
50 50 2.922 16.272+12.157
100 100 5.843 32.543+24.314
250 250 14.509 81.358+60.785
500 500 29.217 162.716 £121.569
2000 2000 116.869 650.866 £ 486.279

Table 1C Incident and transmitted photon numbers of Phan-
tom C without noise

4.409,2.922TdH 5. &HWIUE % & & Phantom C TlE A Incident Transmitted photon

56T %4550, 100, 250, 500, 2000 O & & /NG #E T 5K photon Max Min Mean

122 N210.395,0.791, 1.977, 3.954, 15817 THh %. 50 50 0395 14186+ 13.554
Fig. 3 ® 14712 Phantom A~C 22\ T A LT $50 100 100 0.791 28.372+27.108

D %@%ﬁ%%é\i &bqﬂxﬁziﬂ_y %7?\“?— E{%@%i\‘l/ 250 250 1.977 70.930+67.771
i . o 500 500 3.954  141.860*135.542

NVREFBROBMEO, 7 4 > B GUREERAL) 12 5900 2000 15817 567.441+542.167

(a) Phantom A (c) Phantom B (e) Phantom C

(b) Phantom A_P

(d) Phantom B_P

(f) Phantom C_P

Fig. 3 Projection data of numerical phantoms for the incident photon number of 50
The first row (a) to (e) shows the projection data without noise. The second row (b) to (f) shows the projection data with
Poisson noise (denoted as symbol “P”) after the clamp processing in the logarithm operation (if the transmitted photon
number is equal to 0, it is replaced as 1 in the logarithm operation). The window level and width of the first row images
are 0 and that is the maximum value of each image. Those of the second row images are 0 and 3.912 which equals In

(50/1).
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(a) Projection data without noise

(b) Transmitted photon

1 A
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(c) Transmitted photon with noise
70

0
0 50 100 150 200 250

(d) Projection data with noise

. |
40
o e

20 o

10 15 1)

0

0 50 100 150 200 250

0
0 50 100 150 200 250

Fig. 4 Profiles of projection data with angle 90° on Phantom C for the incident photon number of 50
(a) Projection data without noise; (b) transmitted photon without noise; (¢) transmitted photon with noise after the

clamp processing; and (d) projection data with noise after the clamp processing.

(a) FBP 50 G

(d) FBP_500 G

(b) FBP_100 G

(¢) FBP 250 G

(e) FBP 2000 G

@o--

Fig. 5 Phantom A images reconstructed by the FBP method with the Gaussian filter of FWHM equal to 3 pixels
The numbers 50 and others after the symbol “FBP_-" denote the incident photon number: (a) 50; (b) 100; (c) 250; (d)
500; and (e) 2000. The window level and width are the minimum and maximum values of each image, respectively. All
images from Fig. 6 onward are shown for the window level and width of the minimum and the maximum of each image.

ZHGEDORKAELZIH T WS, 2{TIRRT Y VG2 &0
LT — Y R, FoR LAV A RO R/MED, v A4
YRFYIRIES. 912 HWT Wb, 2?3, 91213 % EF—
T OIS B CTEBL T EO L ST BERTE L
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(a) IRT V_50

(b) IRT V_100

(¢) IRT V 250

(d) IRT_V_500

(2) IR_2000_itn2

(e) IRT_V_2000

(h) IR_V_2000_itn8

(H) IRT _2000_itn20

Fig. 6 Phantom A images reconstructed by IRT_V method

The numbers 50 and others after the symbol “IRT_V-" denote the incident photon number: (a) 50; (b) 100; (c) 250; (d)
500; and (e) 2000. For comparison with IRT_V: (f) IRT_itn20 (20 iterations); (g) IR_itn2; and (h) IR_V_itn8 at the inci-
dent photon number of 2000 are also shown. These images have the smallest % RMSE for each IR method.
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Fig. 7 %RMSE of Phantom A image reconstructed by the IR method
The dotted line, IR; chained line, IR_V; gray solid line, IRT; and black solid line, IRT_V. The symbol “Itn" of the hori-

zontal axis denotes the iteration number of the IR method.

(a) FBP 50 G (b) FBP_100 G (¢) FBP 250 G

(d) FBP_500 G () FBP 2000 G

Fig. 8 Phantom B images reconstructed by the FBP method with the Gaussian filter of FWHM equal to 3 pixels
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(a) IRT V50

(b) IRT_V_100

(¢) IRT V 250

(d)IRT_V_500

(g) IR 2000 itn2

(e) IRT_V_2000

(h) IR_V_2000_itn9

Fig. 9 Phantom B images reconstructed by the IRT_V method

(f) IRT 2000 itnl1

For comparison with IRT_V: (f) IRT_itn11; (g) IR_itn2; and (h) IR_V_itn9 at the incident photon number of 2000 are
also shown. These images have the smallest %RMSE for each IR method.
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Table 2A Mean and standard deviation of linear attenuation coefficients (cm ') reconstructed by

IRT_V for Phantom B

Image ROI 1 ROI 2 ROI 3 ROI 4
True 0.067 +0.061 0.2 0.1 0.035 0.065
Incident photon
50 0.067+0.000 0.200=*=0.002 0.100£0.001 0.034+0.001 0.065*=0.001
100 0.067+0.000 0.200*0.001 0.100£0.001 0.035+0.001 0.064*=0.001
250 0.067+0.000 0.200£0.001  0.010%=0.001 0.034+0.001 0.065+0.001
500 0.067+0.000 0.200£0.000  0.100=0.000 0.035+0.001 0.065=0.000
2000 0.067=0.000 0.200+0.000 0.100=£0.000 0.035+0.000 0.065=0.000
Average value of 20 trials.
Table 2B %RMSE of IRT_V for Phantom B

Incident photon Image ROI'1 ROI 2 ROI 3 ROI 4
50 10.795+0.196 1.511+0.366  3.203+0.733 11.231*3.152 5.795+1.326
100 8.294+0.190 0.762+0.250 1.629+0.473 5.471+£1.937 2.780+0.524
250 6.462+0.085 0.599+0.139 1.401+0.336 5.270+1.470 2.475+0.648
500 5.599+0.109 0.624=*0.139 1.467£0.348 5.004+0.787 2.601£0.728
2000 3.453+0.052 0.288*£0.064 0.524*=0.115 1.646*+0.389 0.814+0.149

Average value of 20 trials.

Table 3A Mean and standard deviation of linear attenuation coefficients (cm™)

IRT_V for Phantom C

reconstructed by

Image ROI'1 ROI 2 ROI 3 ROI 4
True 0.087+0.007 0.4 0.1 0.035 0.065
Incident photon
50 0.086+0.000 0.385+0.002 0.085+0.002 0.035+0.001 0.065=+0.001
100 0.087+0.000 0.397+0.001 0.097+0.001 0.035+0.001 0.065=*0.001
250 0.087+0.000  0.400+0.001 0.100+0.000  0.035+0.001 0.065=+0.001
500 0.087+0.000 0.400£0.001 0.100+0.000 0.035+0.001 0.065=0.000
2000 0.087+0.000 0.400£0.000 0.100+0.000 0.035+0.000 0.065=*=0.000
Average value of 20 trials.
Table 3B %RMSE of IRT_V for Phantom C

Incident photon Image ROI'1 ROI 2 ROI 3 ROI 4
50 9.532+0.269 3.722+0.410 16.615+1.977 10.380+2.080 5.460+1.610
100 6.783+0.151 0.764£0.298 2.952+0.943 5.080+1.494 2.550£0.917
250 5.438+0.111 0.251£0.073 1.162*0.240 4.478+0.700 2.465*0.535
500 4.746 +0.090 0.280+0.084 1.313*0.325 4.814+1.023 2.370*=0.524
2000 3.484+0.060 0.183%0.057 0.561+0.138  1.609+0.293 0.853+0.091

Average value of 20 trials.
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Table 4A Mean and standard deviation of linear attenuation coefficients (cm ) reconstructed by IRD_V for

Phantom B
Image ROI 1 ROI 2 ROI 3 ROI 4
True 0.067+0.061 0.2 0.1 0.035 0.065
Incident photon
50 0.067+0.000 0.200+0.002 0.100+0.002 0.034+0.001 0.065+0.001
100 0.067+0.000 0.201+0.001 0.100+0.001 0.035+0.001 0.064 +0.001
250 0.067 £0.000 0.200£0.001 0.100£0.001 0.034+0.001 0.064£0.001
500 0.067£0.000 0.200£0.000 0.100£0.001 0.035+0.001 0.065=0.000
2000 0.067£0.000 0.200£0.000 0.100£0.000 0.035+0.000 0.065+0.000
Average value of 20 trials.
Table 4B %RMSE of IRD_V for Phantom B

Incident photon Image ROI'1 ROI 2 ROI 3 ROI 4
50 12.156+0.147 3.865+0.598 5.798+0.915 11.729+2.765 7.972+1.460
100 10.427+0.132 2.592+0.400 3.979+0.569 7.441+2.088 4.935*0.565
250 8.231+0.060 2.281+0.284 3.491+0.504 7.173+1.558 4.546 +0.847
500 6.897+0.082 2.363+0.237 3.5637+0.331 6.596 +0.685 4.601+£0.649
2000 5.435+0.048 1.158+0.073 1.651+0.191 3.095+0.394 2.020+0.260

Average value of 20 trials.

Table 5A Mean and standard deviation of linear attenuation coefficients (cm™') reconstructed by IRD_V for

Phantom C
Image ROI 1 ROI 2 ROI 3 ROI 4
True 0.087+0.0072 0.4 0.1 0.035 0.065
Incident photon
50 0.086 £0.000 0.383+0.003 0.081+0.002 0.035£0.001 0.065 = 0.002
100 0.087£0.000 0.399+0.002 0.095+0.001 0.035£0.001 0.065+0.001
250 0.087+0.000 0.401+0.001 0.100+0.001 0.036+0.001 0.065+0.001
500 0.087+0.000 0.400+0.001 0.100+0.001 0.035+0.001 0.065+0.001
2000 0.087+0.000 0.400 % 0.000 0.100 = 0.000 0.035+0.000 0.065 % 0.000
Average value of 20 trials.
Table 5B %RMSE of IRD_V for Phantom C
Incident photon Image ROI'1 ROI 2 ROI 3 ROI 4
50 11.938£0.224 4.821+0.544 21.155+1.720 11.362*1.947 7.476+1.657
100 9.927+0.167 1.909+0.228 7.156+1.254 7.112+1.494 4.856+0.962
250 7.647+0.104 1.580+0.268 3.330+0.524 6.481+0.873 4.768+0.713
500 6.162+0.080 1.583£0.179 3.490+0.438 6.736+0.865 4.545+0.566
2000 5.233+0.046 0.789+0.091 1.646 £0.264 3.116 +0.469 2.029+0.236
Average value of 20 trials.
1 M
TR %RMSE,, = —Z%RMSEW (26)
Z(xmi - QCM)2 M i=1
.'ffSD = FIT (24) M .
> (%RMSE,, — %RMSE)
e, R . vy n %RMSEgp =4[22 27
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(a) FBP 50 G (b) FBP_100 G (¢) FBP 250 G

(d) FBP_500 G () FBP 2000 G

Fig. 10 Phantom C images reconstructed by the FBP method processed with the Gaussian filter of FWHM equal to 3 pixels

(2) IRT V 50 (b) IRT_V_100 (¢) IRT V 250

(d) IRT_V_500 (¢) IRT_V_2000 (f) IRT_2000_itn5

(2) IR_2000 itn2  (h)IR_V 2000 itn23

Fig. 11 Phantom C images reconstructed by the IRT_V method
For comparison with IRT_V: (f) IRT_itn5; (g) IR_itn2; and (h) IR_V_itn23 at the incident photon number of 2000 are
also shown. These images have the smallest % RMSE for each IR method.
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%RMSE of Phantom C image reconstructed by IR method

The dotted line, IR; chained line, IR_V; gray solid line, IRT; black solid line, IRT_V. The symbol “Itn” of the horizontal

axis denotes the iteration number of the IR method.
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Fig. 13 Phantom C images reconstructed by the IRD_V method
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Table 6 RMSE of IRT_V for Phantom B and C at incident photon 50

ROI 2 ROI 3 ROI 4

Image ROI 1
Phantom B 0.0098+0.0001  0.0030*0.0018
Phantom C  0.0134+0.0001  0.0149%0.0017

0.0032+0.0013
0.0166 £0.0018

0.0039%0.0012
0.0036+0.0014

0.0038+0.0011
0.0035+0.0014

Average value of 20 trials.
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On-line Adaptive Radiotherapy Using MRI-Guided Technique

Hiroyuki OKAMOTO*I, Tatsuya SAKASAT?, Shie NISHIOKA', Yuki MIURA?, Ako ATKAWA?,
Junichi KUWAHARA?, Kotaro IIJIMA', Yoshihisa ABE?, Hiroshi IGAKI?, Jun ITAMI?
"Department of Medical Physics, National Cancer Center Hospital

*Department of Radiological Technology, National Cancer Center Hospital

*Department of Radiation Oncology, National Cancer Center Hospital

In our institution, we installed MRI-guided radiotherapy system (MRIdian, ViewRay Inc.), allowing to perform on-line adaptive
radiotherapy (ART). The MRIdian has three ®Co sources with 120 degrees apart, equipped with MRI system using a static magnet-
ic field of 0.35T. The tumor can be monitored and identified in real-time Cine-MRI during treatments, and gated-radiotherapy is
possible based on the boundaries. On-line ART can provide the optimum delivery where high dose coverages to the tumor and spar-
ing dose to health organs can be achieved. However, patient specific QA in on-line ART has a limitation of activities, because pa-
tients stay in the couth while planning. In this report, we summarized the commissioning of the MRIdian, and the patient specific
QA established in on-line ART was described.

Keywords: adaptive radiotherapy, IMRT, MRI, MRI-guided
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Fig. 3 Gated-radiotherapy in MRIdian® (ViewRay Inc.)
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Fig. 4 The calculations in TPS and film dose for tongue-and-groove in tip of the leaf

Table 1 Commissioning of MRIdian®

1. Safety

1V. Mechanical

1. Emergency-stop (E-stop)
2. System safety interlocks
3. Radiation leakage

1.
2.
3.

Coincidence of coordinate of treatment to laser system
Coincidence of coordinate of imaging to laser system
Gantry starshot

4. Treatment in emergencies 4. Couch position accuracy
1I. Dosimetric characteristic V. MLC
1. Gantry dependence of beam output 1. MLC leakage using a chamber

2. Variation in output within a day
3. Linearity of timer

2.
3.

Uniformity of MLC leakages in a film dosimetry
Fence test with a different gantry angle

4. Reproducibility of timer
5. Absorbed dose in water
6. External audit by IROC system

II1. Image quality
1. SNR and uniformity
2. High and low contrast
3. Spatial Integrity

© 00 3 O Ut &~ W

VI. Dosimetry

. Flatness and symmetry of dose profile and penumbra
. Tongue-and-groove effect

. Surface dose

. Couch attenuation

. Point dose measurement under simple conditions

. Point dose measurement in lung water

. External audit in IMRT field

. Patient-specific QA for 3DCRT

. Patient-specific QA for IMRT
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On-line ART) %W HEINTX 5.

5. /UL MRRORER & REIRE
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7. Commissioning
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b)

Fig. 6 Off-line ART is possible from any daily treatments without additional process
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Fig. 7 Process map in On-line ART
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Fig. 8 a) Ring and PTV can be automatically created using a function of “Rule”

Table 2 On-line ART checklist

Fraction 1 2 3
Treatment date 7/2 7/3 7/4
Registration accuracy = [v] @
Skin definition (threshold 40 to 50) ] ] =
Electron density (including override density) v [4 @
Apply “Rule” ) 0] 7]
Target/OAR delineation (Smoothing or clean up dust) o = =
Apply “Rule” (] i o
Adaptive plan ? ( Yes or No ) Y N Y
1) Reoptimize without adjusting parameters ~ =] =]
i1) Reoptimize with adjusting parameters o O (4
0. Nothing 1. Beam 2. Delineation 3. Optimize parameter 4. Normalize 3
Treatment time =] o O
Beam direction (Collision to patient couch) "] O m}
CT to ED table ® =] =]
Calculation setting (surface coil, grid, magnetic field) ] O m}
Normalization (Tumor or Risk organ or Nothing) ra R
Dose evaluation and verification of statistics o~ =] [
Save as correct plan name (e.g., 1-1-2 FrX Adapt 180101) o O =
Export Plan Data v [m]
Plan integrity, consistency © O @
Pass rate  (>90%) 96.2% 93.2%
Others

) H.0. H.0. S.N.
Signature

T.S. T.S. T.S.

2AME»L3HFETaIIv Y as sy R o7 413
FIA4 T 2Bl TBIEOHRR AT v 7 NOHE %17
VW, Y= a T VOEIC HDI. L T20174E5 A1
FRRBE L7z, LA L, & L®Id Adaptive Radiotherapy
2BV TIETRTOff-line THIG L, 9 1R 21 THH
ZHESE L On-line ART Z G L 7-.

9. Off-line ART
Off-line ART & IR DB ET ML T 2 BRI 5.
MRIdian® CTIZHER DB FEBICH R L Y EETA LY —
T4 — R EHSiETH 5. MRIdian” TIXAEHFED
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R BHETNABIE L7 i S5, ER o v A mife &
NHELETHRTE L. L7225 T, Fig. 61IR-7T &9 I25E
WHEIEAL V= EOREORBHZRIRT LI ENT
&, ZTOHOFEREH,»SEHAHAEET LI ENTE
b, PERD X HIEIE CT 2 HERE T AL ED v, F
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10. On-line ART
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& % On-line ART & -5, Fig. 712 On-line ART O g
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Fig. 9 CT dataset is used to calculate dose distribution for each treatment fraction in On-line ART

a)

30 Gy/5Fr
EQD2 (/B=3) = 54 Gy

50 Gy/5Fr
EQD?2 («/B=10) = 83 Gy

b)

30 Gy/5Fr
EQD2 (w/B=3) = 54 Gy

Fig. 10 a) Predicted dose distribution without ART, b) On-line ART for pancreas cancer
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7 A DM AR & 72 &3 2 Gy Sl 2 #5348 Equivalent
dose (EQD2) #7tH LT 7L — b LTEHLTVS.

Reoptimize 21X 2FFD H k03B 5. 1D0HILZ, E—24
ey M) MR EORmERE L E S s bE
HORET) HETHY, Wamd st g 2 —5 %
B, R CHREETIIATE T3 2 7204k TlEZ o
HEERHAL TS, —F, BaoE BRSO IR
WRELBALLLGAIIEI NG A= ZEEIC LT ED
RBALEI S CIEBRAAH D, M VIT 2 —F OFEED L
Wehb, BAEICLoTIIE—20MERY —A%2EBINT
B EMEAAISARD SNDL. ZD0HHE X D IdEEIC
RERIASH A0, B 2 FEEE OWRFET I ORERATLEE L 7 5.
B BETld On-line ART DFEERAER N &0 HRIEHE O )ik
ZRHLTWA.

On-line ART T3, G OTEDOHL 5T, Wk
EDOEBRDMEETH 5. — M7 Dos WLT5 R F3H R T7
POV AT LTORETES. FxIE Mok
KD 54 Gy A TV B A, RAMEE 54 Gy 12§
HZELMEETHL. TRAL Y MRREOAL ST Vg
2301 ccLTICT 52 EHEETH S. On-line ART %47
)T WX DPUEEAREE RS WRDS, ) A 7 EEICHE
PR D G SN A YA II B R4 B 1228
HI LI EMNTESL. RIZOn-line ART O H 51250
BIEBI IR T 5.

BENEATA TR ) 2 7 gt e LCTH, /MM, +248
W (LLF, GI, gastrointestinal) 7 25817 5, Bk
WOMBIZH A ZLL, EHERICBWCIMPREREIC LY
K& D E) . L4BE T 50 Gy/5Fr D58 % FR
L, MEHICBIT S EQD2 (a/f=10) & L TIX83Gy & %D
PUEER R W CTE 5. — TR A 7 lgas o Wi ke
ETI330 Gy/5Fr YEQD2 (a/f=3)54 Gy £ 2 V), GID%
L LCERENS. MEsA OB VT, FFi
EEAERETHRBL TV AW & L GIOREH DM
w LNV EMERT 5. Fig 10a 3 FEEA A B % On-
line ART 4T ) Wi ORI AI TH B, V) A 7 lds DL s
WCEBEDIBL L (50 Gy/5Fr), T 72 %4 TH 5 30 Gy
OB L RXUPTHBBICELZ > TWE00D0 5. Ve
(30 Gy L EOIRRE) %5535 L 1.6cc &\ KiHRICE -
72. —7Ji T Reoptimize & FEiti 5 % & 30 Gy D& L X)L
BT 4B( 2 AT L, Vaoey230cc & 7o 72, RKIZRe-
optimze & LT 24 D Vo oy B E N WHETD,
Hil L7z & 918 Vigoy 2 O cclCRm DA %2 Y A — IV 5
ZENTES.

11. ¥ & &

A X, MRIdian” O %58 & MR {4 % Ji 72 On-line

i

adaptive radiotherapy ART)® 23 v ¥ a3 = v 7 L HER
Bl &S L7z, AL, MRE{GOFEE A R RBRICFIH L
7oUEWEETH D, L2 L On-line ARTIZBWTIXESR
BT CTH L -0 BEREEVPRONL. 24k
On-line ART % %Ei 3 % 72121, Tolf S 7z B Ak
e OMAT = v 7 BEETH 5.
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Report of ISMRM - SMRT 2018

Tsuyoshi UEYAMA*
The University of Tokyo Hospital

1. FU®IC

7 F ¥ AOEH S TEBRESIGE A2 (ISMRM -
SMRT) &L F L7z THE L FF. ISMRM - SMRT
FEAEREETAZEDY, ERRELLT4A~6 HOM
THLEAMOEMTH LI BRI THY T3, 44E1F
20184E6 1 15 HA 5 21 HIZ T T8 HULERIZ W)L
[ 1% i = IR VAR B~ A7) B VANV IVE Vs Al el |
HENF LA EYehoBU b - N A 20450
STy 7z VEERDLIENTEETHIVHDO I NS
Bclz MELHEEESSHESNTWLETHY,
MEFORIEEEREZE L L2 EATET L (M),

2. ISMRM - SMRT & (&

“ISMRM: International Society for Magnetic Res-
onance in Medicine”

ISMRM (& [E 2 R AL W 4 \ 2 e S 3L s 2 & BRR IS 3 5 72
DIHE S NFETH Y 5. MRS 5 X 2N — 3R
DL AR E LD b, MRS ZEM & T 2R
BAIHEET 5 REROBFAEDRL LR H ) £3. F

Jpn. J. Med. Phys. Vol. 38 No. 4: 166168 (2018)

7z, LRI Artificial Intelligence(AD) D HEHIC K ), T~
a—gH A Ty - R LFEOFEFOFREE S Z T
HLEELTBY T3, TNIIWSILEBICKRST, 2F&F
BREAIFICL RSN BHLTIEARVTL &9 A

F 72ISMRM 235473 % ¥ ¥ —F Vid 2o, @R kEs
B9 B ERIRIT R 2 WS ICE 2 2\ 72, Journal of
Magnetic Resonance Imaging (JMRI) & 5 3L 642 % 1
W72 BAN B S 2 & O FERE S P IC & % (B 72 Magnetic
Resonance in Medicine (MRM) %% 1) 9. 4712, MRM
FEFYHEE RN H ) F3TOT, EFEYWHERO
ZEOBERICOARGHERE/RONL Y —F LV TH L L
EKLET.

“SMRT: The Society for MR Radiographers &

Technologists”

SMRT (& i R © MRIIZ #6552 25 5 U R4 i %> Bl
RN, B HEROE K & B L EARAE T B 721
ISMRM O HICHHAE S T w3, 4545, ISMRM & [
\Z SMRT D 4Ek#ax b Bl S, MRI D Hi i b
B — BB e HEMAER S EMAE R LA TEL 7+ —T A

K1 t—=xlIrbRLEFzy 7z
ISMRM - SMRT2018 D Fifi#h & %2 o 7278 . R
BEh, FEHICELLTVAETL .

K2 E—=X)N7NV—=ATOLET s N—=F 14—
HES > MRIZH6 D 2 BRI O -5 B Bl & 28
MedboZ e TEE LA

*  E-mail: ueyama.tsuyoshi@gmail.com
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ERMELTVE T,

SMRT ® X ¥ )N— 127 572 0121%, Wkt Ze & O E bk
MOBRMRICHEDL L Z L B&MTHY, — MR
WEICHTR T AW IS BIC AT A, F—aR=D
THERL TV E 2w TTY, FERBEZOSMERH
ik, SMRTEEICIEE T XE 2 BRAZ VO TH
BEIZ 8l D TV % BB SRl 1 SMRT X v N—12% 5%
ZEDBBEOHTY. FIIHRETEE—)TOIZV—X
MliZEoTL T vavr =54 —DEESNT LA
(K2). ThH SMRTEZEOSIMEIEBINTVWET.

3. ISMRM - SMRTI[CEHIT BICIE

ISMRM - SMRT & — i E O i B Sk OfF DY 1) 13 11
HIAE%n 2 EMBITYT. ARTIIRIZIZAS D PIH
ENDTENEL, T2 HARPMNIRE S OFHIFE O HGE IR
WERR L7720, HAROHFEHEIZ L o TRIFHITIC L Wi
MchrBbhEd. ZLTC FIROKFEIZ2H LI
BERINTT. RITFRE N IRV THRRHMZESR L K
FNVEFRLZEE DY 9. R 2SR L Cuin
BIZE o TUIE TORFRMEETL, T/, b —A
N—=T T, FRBE~NOSINIET 5 F2424 (5K 1,000
FV) OFRLBLEINTTOTESTL A 3= (7
ZETHD LR, LROWERFHLI LR LE) T
R— N2IBZET HMEFDH ) 7.

FFRRIE A LIS ERSsTTLE Y 2479 L
BRIMZ, BEOBSCEEREWETRRAS—, &5
WCHNR—=ZDFRZAY =L EHYET. WThIZE L, 4
HICERENEOBRT T 2B S0 5
Wik EHET 2720027 = FPBITENTTOT, 4
PBREZOMBEHETICLo2 D EFET LI ENKETIE
B LELET. 40, FAIZSMRTIZTHRA Y —5HK
#fioT&EFE L (M3).

X3 HHEDORAY—5FH
WD I 1) VR AIZEsREITVWE L2

4. JOJSLICDWVWT

ISMRM + SMRT2018 D707 5 LTI, N— Ko7
B %> Al(Artificial Intelligence) FEMF I d 5 v ¥ a ~
BTSN TBY, BHEGRBHIC & 5> TMRIOHRE
Bl 7207 T2 <, EEOHERITHINT 5 72D DLW DS
PETHHILZELERL TS LATHY) LI

‘MRINSEFEESEN AN ?”

ISMRM * SMRT2018® 7 1 75 A2 B W T, “Radi-
omics” % “Radio therapy” 7% &, 4 XA =3 v 7 Hilio
ez y v a il bl TOLMTH
Deep Learning (4% |2 convolutional neural network) %
GG - ¥ 72 7 —3 3 v - HHRI AN
B9 2N ET > TwE Lz (M4). FRICHRg <&
L 7-# 813 “Radio therapy’ ®t v ¥ 3 »12CTMR H1{§
% Deep Learning T CT Mi{§ {2 FHE K 3 % Hffr (Synthetic
CT) T79. Deep Learning T#% 5 1 % Synthetic CT = H
WTHETEEETEX 5 2 & 5 RGHIGHEORE SR
HIIGH TE2MEN L o/l L ZRBELTVET.
Synthetic CT TIZ ¥ —AN—=F= V77 —=F7 727 IS
BnkwnHI )y MEFERLZEEZEOLELR L
L, MREGIZOHHOT—F 7727 PIFHELETO
T, EOXH)LMREBREZHMT—% & LTERT S0,
FREDE)BTNITY) AL EHGT2H0EAL ¥ Mk
N%9HTY.

“IhfcBOHEEFAIICEDNDDOH ?”
AIOBFP L DOBRREBICED LS ITHEET LD
EAHIADEV) T 2EmT 520D T 5 —F LhFibh

X4 Deep Learning®t v ¥ 3 ¥ DEY;OkT
KR L D M LEL T v Ea—sH A 122
WCRELWEBMEIEFT > TWwB L) TLZ.
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K5 w¥y7I—VKRAv7 (HRvsau yE7ik) ##ik
EAAMPIET YT -V KAy TOREE E 5T
BY, L oANEDPEE ) BT SBREICBTINT
WE L7

FL7 CNETICHMREMIIHET LIMEEALTE
D, BHELBAD X0 EEr O mBICFERT S 2 LA hE
ERoTETVWET. D oRAHlioMedk L & b iIc
PRI OB H & L TOFERRIESENLDT
RV EEREINLZ LIS h o2 TTH, TEALR
BEAND LD, KD RELBEMEL 2o TWAHED
LT,

T F =T AP OTFT TV AHDIE, “Humanvs AI” &
W KX 2 BT A O Tid & {, “Human vs Human +
A" L WO ZERT AIRELZ L WH T ETL. i
M, ATIHER 2282, ERCHETLIENIEL
WIEREE L FE9. —F T, “Human+AI" &, 312 ®
WZ&HE" 2O TT 2%, Human & AIICBWT, o b5
TS LENERPDLIO R b ey BMidFky £7.
CO X R, FAKERSEA A 1970 4F O KBTI
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T “ANEO#EBR LT 275 —< BT RS, ZO5—
< ERBEICEET A IIICEB LTI Tw S
IO ENFLET

5. XU®DH

RNYRKIETHY dss, Bado OB & M
LTWA DB IIEA Z 77 TRk ) 4 Ik
HIIAHEIZELET. oL, TOMESHRIZE 5T
FETHOHBBOTYT, BUEZELELHOGEENS L,
FEGMPIEAINE LTV E L RIEHELTWwa %
T, ZLDOANHPEF L TWEI EEEKRLE L. £
IR IBOR ORI AT, 79 Y ADHM - P& -
K% - BEGHEORMHOT, RILOBREZIFANTWS
ZENRFTFONET. LAL, YYIUVFIT—VEEDNPD
NI @ISOV ) THREZHELE L
2. YUTHRSIZ7 IV AICHEZ RO TRMEZ LTV
T3, FEBRIIIANEABDLE TS > THZW L Tw
LEDBPIRTY. D TELZVHSHBEIIAHELRLES
EEIREIZ, MHRDOZ < & D BHICHIZRNE 2 T& 255
EHYDKEKUF L

ZLT, Msx&MELAOs 7l Cay 77—V K
Ay 7 (HAMau 7)) 2@k L7258 TY. BRI
DAV ETANBEICHY, A LINEERE L2 &
B—FDEHELY) T L BCS T ST AFMED
NYTIRETHFEMAE TNV Ehy TREAZIE U E L

6. &= & IC

BB, ZOLIBREEEG 2 TLZE3nE LZEEY
PSR R BB e A 1R W2 L E .
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Report of SNMMI2018
Taiga YAMAYA*

Jpn. J. Med. Phys. Vol. 38 No. 4: 169173 (2018)

National Institute of Radiological Sciences, National Institutes for Quantum and Radiological Science and Technology

1. FU®IC

Society of Nuclear Medicine and Molecular Imaging
(SNMMI) %, 1954 4E127% . S 72 KE QA TH
D, HAFSHTITKRERESZ LTI TWS. 20184 K
2, 6H28H”BH26HFE T, 74 9T V74T D
Pennsylvania Convention Center |2 CHifit X472 (X1).
TA4ITTFNT AT, RV VRZTHEREKROET TH
D, HHOER (M ESEELEOESVERIN) M
VRS ET A ) AMS OB L 2 LT A6 L LTH
bNb. F72, T4 TTNVT 4 TEMENLHEIARN Y D x
VT IN) Y RN—=T 7 2 DI T S Love

park TlE, @N— bt -4 Y74 7FDOH% % [LOVE]
DXFOWANELTHY, By TVNEEREONEE %
ATV EESR N (K2).

INAEASIRHNC BN L 72 SNM (4B 13 SNMMI Tl 7 <
SNM 725 72) 1220044 CTHY, Tl EHb 747 TN
74 TH#Z o7 MOERESHETORR ¥ —FEEROBEER
XHo72b DD, SNM2004 1E NAEW O FERS kOIS #
THY, L2dHT7 < Young Investigator Award z \»
7272w ebdhoT, SRR TwE (K3).

SNMMIZ, b HAAMERE AL Y OFRETHILY, £
LFLBEFOBBIIHETHIIL > THEAONTE LK
Mo, A== E Ty 2Ry 7 Z{LLTLE )M
WHIME ) 71 1E 8%, 4T, BELE#EL X O

1 Pennsylvania Convention Center

Nirs
JPETO
A First Performance Eya uation of

A Novel Brain DOL-PET Scamer
JPET-D4 2

2 Love park ®Jal 5

Society of Nuclear Medicine

X3 20044EICH UL 74 7NV 7 4 7 CHESNZSNMIZEMLzL E0FE. 2oL %, Young Investigator Award & 5

*  E-mail: yamaya.taiga@qst.go.jp
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FHBEOIEERIH TS EE LTS, Lo, B
RREFICE > TD, HEMOBKEZIIR P> T=—X%
JeiiA L, FALOEERMBHE~NDT7 4 — NNy 7 %
572012, SNMMINOZNIARFZRTHSLLEZD
EHE, BEDOA A=Y v T T — 2 %25 & k72
2009 4E D HFAED 5 1%, SNMMIIZIXBER D2 S FSML
TWwWa., T/, WERMERDOZIWALFHE LTS
F—ARXUN=I2d, BB RSMEIFOPIT TS, 4
FEEEIE, BERICY F2—=ClltoftHErnd o270
SNMMIDOZNMEH & SD X ) & o TWizhs, HiifT A
Y 2=V TRAEDBINIZ DT 7.

2. SNMMI2018(CDWWT

— R EHE 1,781 TH Y, Fo T v 7 HIATUE
H1OLBYTHLH. HEHBRL TV RITEDONT v 7
X319 TH Y, EBROK18%E ED L. NTF v 7 HIT
7% CEBHITHEFILE L TAS L, Oncology FAfRT —
V8L L 5B E L, ERDAT%E DD, ED
i, Educational i i# 99 ff:, Technologists [ % {# & 158
hEabEs L, &KT2038HETH -7z, HMEERY
3160 7— R LR TH -7 (HM4).

3. B DHE®DZEL

EREEE AL &, by TORE (B7201F) 12KV
T, BIofrhE (F5401F), EEMHAAR (K160, 5B
Pufr i E (R8ofh), AR KA Y (WTsth) kil
SNMMI @ 7 1 — 5 UL 2 20 C, BEER2 5, #49F
EIRIEN R E LD AN A 5 A4 b E & L TR A

#1 SNMMI2018 45585 5l

Cardiology 151
Neuroscience 188
Instrumentation and data analysis 319
Molecular targeting probes (radioactive and 289
non-radioactive)
General clinical specialties 221
Oncology: basic and translational 284
Oncology: Clinical therapy and diagnosis 329

!SOCIETY OF

NUCLEAR MEDICINE
AND MOLECULAR IMAGING

B4 HREGRRHAD LORT

170

FERATH) LIk o7z L, HENINA I A MET
HolzDbZO—HWrd Lhzwds, hEOAERIH
MooZz TV &, RERT5%, HAD LU ET
H5.

— 75 C, Instrumentation and data analysis® + 5 v
IR THEBFHETA S L, H—MKE 50%, F
i E12%, HEMHAR11% THY, TOHBIET T VA,
Aty EE, 47 VoMK PEPEALTH S
CLRZREDY E VA, B - T SR TEICR S T
BEZHAREFLS S VOEBERTH - 7.

HES X — 7 — DM B IHELITHEATETWS. EilFD
United Imaging 5%, ¥ — A Y 2AB X OPGEIZHW T
5 34k B & 7% 2 WK A — 48 PET/MRI % i O fil 512D
W T D FERKM P o 72 [Shuguang Chen, 1l , No. 215].
MRI i+ 8T. PET# i} #% 1¥, 2.8 mm f§ - 155 mmJE ®
LYSO & SensL # silicon photomultiplier (SiPM) O #l &
GhETHS. 32 cm & RWEEBLEDAMITHBT L
MFE R S N v, Time-of-flight (TOF) 25~ fi# HE 1 450 ps.
P EBOH IS K 2 BRIEFR A ARFRITHITE I T T h 5 4%, BIR
W78 & L C ki@ Zhongshan Hi B 12 T 500 A UL E o> &
EMAELZEDZ L. PETIC L 2 MRIEEICOWTIEE
B3 7205 7255, MRIRIRIC & % PET 7 #fE B X O&E
OB 1% LT Th o 7z

4. THICEET D TOF

KFPET 2 —h — %41, & EAL 2 5 A 12 TOF ##ib
ETAFy TERTEY, FHZORMGHEE B> T
W5, SiPMOMREAMEIL L, SBETFHAE L D RIS
BUDPEL o TCERIERT L= AN —DOEDTH
b, 749 v 7 AIMHARS O digital SiPM € ¥ 2 — )b
Z, GELY =XV AREREF N7 ZBSIPMTH 5

K5 Y—AYRAT—ATERINTV214 ps CRTOM:
fE% % % TOF-PET/CT ¥



Jpn. J. Med. Phys. Vol. 38 No. 4 (2018)

2 Explorer 70 ¥ = 7 b OR/ER EHEE

EN MiniEXPLORE-1 MiniEXPLORE-2 uEXPLORER PennPET EXPLORER
B SE BRI UC Davis UC Davis UC Davis U Penn
By Application prototype Technology prototype High spatial resolution High TOF resolution
puEd Primate Brain Total-body Torso
N— A Bl Siemens United imaging United imaging Philips
6 REFOFRRMELEBIC X 5~V A v N PET %1 B 5 O LIIAIE RO T
MPPCZHH L T 5.

7 4 v 7 A digital PET (2D Tl%, 310 ps coinci-
dence resolving time (CRT) 2% 5, € O FHEERARLEE
AR, LR T HAEE X — 2 O+ Gemini TF (450—
600 ps) & O B IR A 15 & 1172 [Jun Zhang, fiil, No.
216].

GE ® SiPM ~X— 2 TOF-PET/CT @ DISCOVERY MI |2
DWTIE, 25 em ISR R 2R L7250 v 7/ N—=T g »
WZDOWT DR R DO EN B 72, ¥y FL—%134.0
mmX5.3 mmX25 mm®» LuX—2AFEM. @04 7
N—T g v EHART, Ml 1256123 LT 1.38%5D
NECR Y — 7S SN2, 728 2110 mmERD & v
Fa Y b ANEETIE, 4 VDA% LTEY ¥
71346% 7% £ LT oM T 255 5 L7z [Tinsu Pan,
fi, No. 221].

V=X ZAh B, BERR T — 212 TH N Bio-
graph Vision 258 /- E M Tw/z. LSO & MPPCIZ X %3
BRI OB T Y 2 — WV Z . WEE D SNMMI DK A
¥ — 3R T TOF WM 73 RE 250 ps L FE K ST W7z
P, 4214 ps & KIRICHERE 2 23 L CRGEICE - 72
X9 TH5 (M5). 214 ps CRTIX, KM TOF-PET %
e LTIk BE S clH R st Th 5.

5. Explorer 7OV 17 k

20154 12A6 % - 72 2 m AR HEF © PET % 1% NIH O
K 7 v ¥ = 7 b [Cherry et al., Sci. Transl. Med. 9,
eaaf6169 (2017)]. 4 I, UC Davis (Simon Cherry and
Ramsey Badawi) & University of Pennsylvania (Joel
Karp) D 22D 7 )V — T LIk O R EK D1 H - 72
INFToI=FMEH2ALGbET, e K21cEL

M7 EMOHEEAFEFERICL B Xy MR PET
HEEIEORR Y —RFEOKT

D5b.

PennPET Exploreri¥, 7 4 ' v 7" A® digital SiPM &
Va—VERHT AP, 5°CICHETLILICX>T250
ps LN O TOF R e 2 K L7z (749 v 7 A8
® Vereos 1 18°C 3 Jfl T TOF K§[A] 40 HE 317 ps). 3V ~
770 cn (R ALEP, 4 mm Z2R 0 RE. 10% T AV 5%
BEAEH. Ty WL, YV TSV T b
v a7 a3y BUERRAFZEIC ) TIRBARREA S
Lo k. S5HIE 6V ¥ ZIERIC X % 140 cm AR
BERERIZMR T, 0EREAD~Ny FIAIZX 2 CT
MAEDHLEZEM L TW5 L) Th b [Joel S. Karp, i,
No. 222]. UC Davis ® Explorer iZ, United Imaging fk
BPETE ¥ 2 — )b (2.8 mm £, 18.1 mm £ LYSO +
SensL SiPM) % & ® F i 5 T76 cm K 7 ££ - 196 cm
FEE2EZHL TWb. 80FICT LHMAGTDLETH L. 4
|, 7 7 > b ARG R AVR & 1172 [Ramsey Badawi, il
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No. 223].

Explorer Ot H#% & L C, MiniEXPLORE % fii 5 72
SZrPe 5L o 30 HICH 25 RAFE SN2 YIrD
PIRE T8 IE & PET B & L TRV OPHEHTH
. PURT NV S SHF O F L — MHIZO TR
%Mk % A L 72 [Eric Berg, fl, No. 424].

6. FEESEA PET

JAEBELH PET 25, & F 5 2HUE PET~O = — X%
%z T, WATOMERBSEEO O LD o CTE /2. ik
5ORZEF — A TlE, MR ZLRRICEET S22 2 TH
JRE - RI A N EWML T AR 20183FICHEL, T —

X8 PRESCIENT O A — % 7V PET [BBX]. #f
MASIPIRE =2

& /1aking Amyloid Imé
Widely Available

a0 ceared by the US FDA for

9  brainbio f DO EHRE H PET 3 & O &R

172

LADSEDPITE LCHIZERIEZ ) — FLTw5b. &g
SOWFEF — 2n 61k, BB R RO LT 5
Mg e (M6), /—<V)X¥—va Y HEICHT LK
Ay —=5FETo7 (7).

VINVKPHIE, A —FRAD2EDOI+SiPM 7 L
AN X B2HHEBPETMEDFE RS B - 72, L H D Charge-
to-time converter (2 X 57TV ¥ WAL KA N TH 5.
7 7 v b ARERF TG L 72 [Jun Yeon Won, fil, No.
93].

AN Ay FPETE VR LTz A M=V =T K
DT N—Th5IE, HEOY =77 7IVPETIZL Y, %
7 (0 EIF) 12k 2 FDGIL Y AARFEDOZEAL % 72
T4 =T T4 WREOME % 7z [Qiao Huang, i,
No. 427].

BEER T, HEIHEHAPET 2 E/R L Ch7 — A2
D& o 7. KkEDPRESCIENT 4TI, HEE M PETR C
7 —LBIRDOPET s &= — 7 %2 €/ f VRIPET % B %8
LCWw5. BBX (XI8) IZEBALBIE/NA WPETHETH D,
BHEBH DE A, ANy FE 180 EMir 385 Z L2 X ) A5
HPPETE LTCHfizsEnZ &, FDARWREGZ 4%
ARBRICHRBLTWAS L) THAS.

b 9 —fiZ K E D brainbio t: TH ), CerePET & 9
B A R LTz (K9). FDARWIZ 20 &
ITHY, bSoHh ¥ TiE, LONGMILE Veteri-
nary Imaging £t ® zPET & \» 9 BREEH PET # & L C
MAEINTWE, ARy 7%, 2mmfi - 13 mm/ELYSO
& PMT OMA G HET, 85 mm DIKHHEF LD L.

7. EWEBRRT Y

P deep learning RO 7 —~< 3L (Ao h
7o REEFEINCHMRS 5 2 L3 L wWaS, BESSEIC
BWTED L) RIS STV 2 DIFEIRZE:. W»
KOMHEZ Y A MT 5.

- Xiaofeng Yang, il (Emory University), MRI-based At-
tenuation Correction for PET/MRI: A Novel Approach
Combining Anatomic Signature and Machine Learn-
ing,” No. 649

- Junyoung Park, ff. (Seoul National University, Ga-
chon University), “Deep Learning Based Kidney Seg-
mentation for Glomerular Filtration Rate Measure-
ment Using Quantitative SPECT/CT,” No. 26

- Xinhui Wang, ft (Oakland University), “Improved
myocardial perfusion PET imaging using artificial
neural networks,” No. 27

- Kevin H. Leung, fi# (Johns Hopkins University), “A
deep-learning-based fully automated segmentation
approach to delineate tumors in FDG-PET images of

patients with lung cancer,” No. 323
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- Ludovic Sibille, Ml (Siemens Medical Solutions USA,
Uniklinik Miinster, Siemens Healthcare Limited),
“PET Uptake Classification in Lymphoma and Lung

Cancer using Deep Learning,” No. 325
8. dBhHhbOIC

A ANZBR S 3R 5 IF O RS 3R I R LT3kl LTk
U5Z &, ke 7a— ko 2oTh 5. EH
H AR H Wi {4 L¥ 2035179 5 e-news letter (2T, HH
Ke— BN X B KU PET %842 2018 TOREHH 4 =
W [BERFEWHFOE VL | IR S T2
< B¢ & % 1% 72 [http//www.jamit.jp/mit/newsletter/
JAMIT_NL_No.30.pdf]. 904EDL L OER & F O ES T
55, 4EOSNMMI R TN L7z & 912, S0k
BT F 2 2 e v, FREL, S SITHAN IS L

TWwWbEAH. T, Za— LSS IIRICB VT,
WFZE % % K X8, BFH BT 57201213, WiETHE
35T L, SHIEBMRATOANDPET B EERAHTIHRE
YT HIEVUHTHDEF 2D, HAGHE, HARUIT
ELN TV RS THE. BAENET v v AFH 2 T
ETV5. AFICHABEAZ D X VAL > Thlfle S 7z
2%, WAl 0 2022 4 Bl fiE o 45 13 1] it AL PE 42 & (13th
World Federation of Nuclear Medicine and Biology) I,
TARNOFELDBE LT b, Fz, BEFYHETH 5
&b AV ¥ —4%¥2TH % IEEE Nuclear Science Sym-
posium and Medical Imaging Conference (NSS-MIC) ®
BENDOF R D DT REL, HHRBEFAZOFED
2021 AR ICHHME S NS, T 3 70— IV EAE G IR
FHBIIBNT, HADNRES 28513 o 7.
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2018 4K R A HLAA X 22 M KRN DO SRS

& e

ELSAME Y ¥ 7 — HURBE R R B

2018 AAPM Annual Meeting
Hidenobu TACHTBANA*

Particle Therapy Division, Research Center for Innovative Oncology, National Cancer Center

K [ R & 1) #1472 2% (American Association of Physicists
in Medicine) 23BAfi 3 % /34F 1 MO &7 TH 5 2018 AAPM
Annual Meeting I3 7 % 3 — M Nashville 11 THifi S 117-.
HATERL THAENS L v (FHEORRA»D Lk
W7%) Nashville i TH 2 4%, KREOHFTIEIEFITH AL
HWHTHE L7, FRIHFRPEATHY, =T %T
ATNTANTZK A, L) XDIEFBLAIETIEALTDH
2LV THBETIILL, FLMRILLZETATHT
VWA=V ) 7T, RN=T4 —E—K=Pp{EAn
72, SROZED M X 7= &8 Td % Music City Cent-
er 1L Lo, fha LRI ER WM L2-oTwa Xk
9T, T B4Rk SE L T AAPM Annual Meeting 12 2l
LTWBRRT VRIERDEP oL HITES.

ST, SHoOREDHETLE, oL BEIRFEVDIL,
IR & O HEAR 5 5642 A Best in Physics & W9 H &%
FL72ZLTHhAFig. 1). TOEZIEL72%FEES 0
DEFEDOHTROBFEHFLEED I LD—D2THH L) T
ETHY, TIHEOMICHRINIHTHE EEH P,
MEARLEZIHARAMTHAS. ¥4 bvid [4D Dynamic
Robotic Phantom System for Patient-Specific Quality
Assurance in Real Time Tumor Tracking Radiotherapy |
T, WXKICHFE+ TRy F+3D 7Y ¥ ¥ — L) i
MEIEFIZ) FLAMESEMMETHY, i EHEQA

WKHHT2b0THL. —H, BEQAICL - TIEWICK
REEHICHEZLH, 9 TlEhv., BHIEORHK THEY
Fhti S T B HGE FRAS 4K TCERD B HE 2 5 L i
BENTELDBDTHD. $4hbb, BEQALVSTW
LBMLCOEIE (FUN)—=F v 7)) OATHY, 3
KO X 2 EHOBEEFIH L Cwirnwa Lk, §H
AYEEEZELTWARWI L, BEDON-OFF % 4 — b
IR ETERLTO RNV LR EDRDH L. KV AT A
Lo TAHTH > 72FEDBHOL NI 2O T A
). Fh AXERTLEZESTWDEET, RO
JENCHR A FE o 72051, RIFHEREICER T A LR B
BWHTH, EVnIHDYH, Z0XIHITHFRTHD SN
ZFME L TV AR FEIZENTIZR LTS dew. L
T, MEAIGEAET Best in Physics D% E 2T TR L, A
IS D L W TV FE/RLRIMERTH )V WHLTH
D, ELIEZESNDOEERTHE  DHERLAEDFEDTIRTE
F#E2ITHEVW) L) RENMentor ThHb. X HIZIE
FWICIRAIT, FELATRTVAMTHS. &I EHNFS
RERETH I ZTLEE V., BXAOWERER L LD
—DODRERESPITEDLLZDIXTEND.

MEE, KEDS HARIIE - TH 5 b FMNIZ AAPM
Annual Meeting IZ{HEZ A L, ML Tw5. HBYIZ
3255, 1DHIX, YREERTHD. SHNIELTHF

Fig. 1 Best in Physics &5 L7z 1L EIRSFMEAREEL

Fig. 2 e-Poster 53

* E-mail: htachiba@east.ncc.go.jp
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2 AMED O ZREEMIETH 2 M FHEMRIEOR T LoD
%% L7 (Fig. 2). SOEH» ) T, MFEMmIENS
Rk REBICH D LT 228 o 22 BRI B L BT 72w,
20 HIZIEHRINETH 5. AAPM Annual Meeting DSl
HRDPLICRICEEREREE O N o7 LB &,
WICBRmT 57259 LMy L. ZLT, WXTIEES
NEWEEAIEONL 2 L. FICHEERCTIIHEARL DA
WCEBOBBPRMEINE L, HEATHIER SN TV RN
DA ENTVS. SHEOEERERTHEA» 720D &
LT, A2 BHICEELAXBIZE->T, BEHMD
F L ya7zhsgeEonsBnehzillEd 2Rl Td
5. RUNOEBANDOT HEKZF> T2k ) TH 5.
YRR EEELE, FolvaztidEREhE
DPWETEX VDS, LENOBYE 2 SIS HTEZES
T, EBIZERMDBA LTV 32HIE, KETEWT
WA ERIRTERAME &) 2L Thb, KRET2ELIFE
B S ER2H, ROk B X OCRVREICEE NS
EbdHy, oo THRPFEZITITVD. EEE B
FE DD, WBERM OHEHIZIC 7 > TV 5 )55 Direc-
torx LTWAH b Wb, BRES OFEHOKMETH %25,
BRICHEF L TV A HIZRLTRLEZ BTV DL DI
TR, BSTORREE2HITFTCDD25H)LEH. b
HAANERE AL 2L TWwB AL, FATUHED EoF
P TIRICHER LT 5. AAPM Annual Meeting
W27 s, ZoX) Rl EZ T TR->TL 5.

¥ 72, AAPM Annual Meeting (ZIZENTHHHT, F
HENTVEHTA N4 VEERLZEREZ WA, LI
Wz, ZIMLTHHEDSEEZ b2 wv. —F, RnEo
PFEFEOZENTE, AINVERXHTDBVDEDT, AAPM
Annual Meeting 2§54 &, DXL HA2IIBHZNWT
& FAHOBRELRENHTT, FraBilircass
& 3 AAPM Annual Meeting Z Il O BB bR TiX 2w &
B, 9%, I AV RF0¥EREE Fig. 3). KA
BRI OE WAL LT8R LTEB ST
Wh, Mk PEESAIIEWAGRE X B E R E B
LETHY, FRRELBEETHLIDT, WAHNALRIER
RRML TS S, EREAELOBAEFIZAAPM O
BELAIZLTVWAIED—2ThHA. MAT, 4HIZ
AAPM % A 7 7 )V — 7114 (ML FHEMGED H 4 F 5 A
¥) ®) — K% L 7z University of California Davis #& ®
Robin L. Stern #3% & 3 B EF AT X 72 (Fig. 4). Robin
Jek &AL HTR O FHREBGEE O FE O BRI H AR IR B S &
TV BIZBHMY) AR ENTE LD
IHICELLILAT, WBROHA FIFA4 V7T T 4H
DAAPM D71 7T LT % Chair bilo Twnd & w
AHTHEH, EWICHMTREL L THL. TALMR
M7 2 WhPIZFERD k};;ﬁ'%'\égb/r(w% HARDEZWH L b
Wizas, ZAGKMAMAR (W RS TEHTHEGES LWtk

i ]

-
e
>

Fig. 3 4V ¥ RFPEREA L BARD S AAPMIZSINL 72

A EAE

Fig. 4 University of California Davis & @ Robin L Stern
Eer R

Thb. JERKEER Robin L BENTE 50D AAPM
CHWHREDT, THH AAPMBINOFD—2DEF R —
YavihoTwnh.

R, AMEADEZ & LT, BEHRIGEHEIZIMRT 0%
BZ X o TRELSHAHEICEML7Z2—)T, IMRTIZH
ARTH, HIIRPEHBERBECTEIREREEREE L) DODDH
5. F7z, WEDHABEHIZ VAT Overall survival % it
T L W) BRI TB Y, BEHRIREM T O
HLSZELTWS., wbWwa, IMRTIC X » TRIEICHE
FEBAEATI 1 L 72 BUE, 48 O BUHRIG R O H T 1L
BRI EH B O 2 ML, S oEEs 2 bl b
DEWEBELEIETE L e V) 2L THAD, BFEYHICE
T BIF5EIERE ) WAL EOEMER TH A ) DS, B
Wi & Overall survival DIES: 2 #5 SO F 723 LW ilF%E
VIR EOIFHETICVwSE, b HhAA, By o Fr—
% OFIH & Deep learning 72 E1Z b0 ) 25 WHA T o
—DOTHY, BEHRERE SRRV ER S, —Hh,
Deep learning® & 9 b DI AN, D, EBZAH->Tw
BRI A — SR M. Z20RH»T, OARD
IICALL RV, LRVl EHhT, LI L%
BoTORMBERHICRRA TV, IEMZER Dbk
WRERBEZLTWLINO T =y HES] LnwHd, £
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TUTBATBGHAR S 2 — A ASREOF Ak & oI n
ZETHAHL, EBZILTWDEESLS. T Yy —
LENTVET A HOMEE, DNEVETHHIH 0
DOTHHRGEI L HLHAOREL YV EE R T -5 %
HLTWBIZTTHD. £H)0olzedT, MIMATE
L0, GHEI VS TZWRITHEE L T e ) DIZIE
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WIHEL W, EidvoTh, LO2ZVORROI) Hizko
T, L UE, BIFIC, HEBEILRZ) ERH. B
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JEICHEF LoD, Mkl L TR O Rt ET %
BRSEB IR L T2 RTPTh D, REET V2N
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IEEE Medical Imaging Conference (MIC) Z ¥k

KHEZEY, A=A

WK b =7 Aatt kiFsERr

Report on IEEE MIC 2018
Ryosuke OTA*, Fumio HASHIMOTO

Central Research Laboratory, Hamamatsu Photonics K. K.

1. Introduction

IEEE Medical Imaging Conference (MIC) & TEEE
Nuclear Science Symposium (NSS) & O & 7] THfit X 1L
%X THY, NSSIFSIETE54H, MICIZ284EH %
M2 %, NSSIEF T BT 92 B R0 it st 51 O Bk 52 B
FIZHT 5% 2 THY, MICIZPET, SPECT, X#t CT %
ERGRRE I L 7z RS O e RIS 3 5425 Th
5. FNFHFEREREEREHFIECREDOGTTH S
B, BEEICEREINLPMIIIEFICHUL TS, Z07k
OARFENIH L HIFFERAIEDOFEE DY Tld e <, FHIA R
M7tz s K72 LB ) R RO 4 %58 OWfE &
RREERODLZEDHTED.

AAEDONSS/MICIE A —A FF ) T - ¥ F=—0 Inter-
national Convention Centre (ICC) 2C 11/10 (1) ~17
() CTHfEshi. KYEB T avyE Ty y—%
RENE, S SIIZEWRECKES E TTRTRAENTS
0, IEFIZL VGV TH -7, RLICKGRAOEE %K
5. ZORHOF—Z 7)) 7O HAO & (F
ERCTHY, BICHED QM L2202 Ens, HA
ANZEoTEBEI LR TWERETH -2 E .

MIC TIAAXD/$—F 4 —& LT “MIC Dinner” & \»
IS DNH B, 54O MIC Dinner i Luna Park & \» 9
Wz R H TR X 7172, MIC Dinner OBk % X 2 12 5.

1 SYEL O

MIC Dinner iZ MIC 2B L 72D 5 W 2 5eH & O
KO TLH D FH (KM b MIC Dinner i2 TUC
Davis ® Simon Cherry#iZ & I3 I 2=/ —>a v &2Xb
FTIEATE (K2). I3H,IH NSSMICEKDO L &7
Yarddh, FITEMICHOAL STNSSOBNE -
LELRWTAIENTESL, M3IZLET Y a3 2T
WRREFRAMRIT OIS REF — 2D X v N—L LR
KEFEDINART— 2 L WAL DR v N— L DBEEEZ LS.
SAEOMICIE23 vy ¥ a v, 122100EFE#, 445K R
Z—=EDPOH o Tz, MICORRICIFEELD D,
HAHEDY) Yy PFRIZ6.5% THh o7 (NSSIZ247 15
K, A28F AT —FEK, 5%V Vs VETHo 7).
NSS/MIC DB & 1ZH 1,800 A TH Y, 7 AU H, I—

X2 MIC Dinner ® £ 7 (f£) &, 4% & UC Davis ®
Simon Cherry #¥% (£)

K3 NSS/MICLt7 ¥ s T BMESEANITEH O
S (—8) LA ERFOINARHEE L o2

* E-mail: ryosuke.ota@crl.hpk.co.jp
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K4 YaAgrhtyyarTONRKIZOREDKT

a8, T ITOBMNEDHEITZENEN30%, 40%, 30%
Lo BATHE. BEOHTYLREOSHICES LD
N SE I E NI SZIET SV NE ISRV BV Ty b SV IV
1,500 B WREONY a4 v My ¥ a VICEIZNLD
X118 CTH Y, HAATEHEZOHEL TV L|Y T
HERFONARESZ, PBRMAKRFOLA RS A L EF)
BRET o7z, HAZINAEROREDOKT WAL S
ICCOYT I —NVafrbkyrarogthoTh
D, ¥2500 A\ EHTEHHMERK—VTHo/z FHE
BAWLERSEZNTERT L) ICH AT E, A
FOERAZ )= I LIENS L) RftillAbH -
7z.

2. Main topic

RECTIREMORNFEICOVWTRRS., FEHINEH LI
HHEDOMICHO KR E T — <3 [RBORH S HeEl &
[Deep Learning DEFI0H | TH 5.

I [ RO SRRl 2oV THNT 5. TEDY
YFL—=%, kil E 50N & o PET $E 0
HETM OB IAEV, TOF-PET 2B DA PET £ —
A —DORTERIZE » TETW5A. Siemens 1Z 5 4F Bio-
graph Vision % 383 L 4 0E (FWHM) o 7] BF 5140
5 #EE (CTR) T215ps & Vo REA IR L TH Y, TOFM
HED B AT TPET IR D SINIZHKBEC LS5 TE TV A,
TOFIZ& ) PETH{EDSINA L b v ) Dd—/K%H
MR Yoo H Y, TOF-PETHAHIBETRDOAT v 7
A CTR=10ps FWHM] &\ 9 2k DO RF - REE T 5.
CTR=10ps &\ 9 DT ZZM 53 FREICIRE 55 & 1.5mm
Thb. TOFHRENRZ DLV T TERINDL & BFEN,
AR T2 IHEHRER O 7T a2 295 1R 0B
%l B, ZHCX Y EBRO SN EZT TR L, FEH
HERDVTNI AL DA A=V Y T HU IR D, ZD20D
ZEOWIEE S5 F > TCTR=10ps # HIE LK D 7-.
LUFIZCTR=10ps ~OH D A D W THET 5.
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CERN @ Paul Lecoq /XX MIC Plenary talk (2T, X %
<TFYTNVIZEBECTR=10ps DT 70 —F DT %1
RLTCW FEONARCREZIHRCTCE Do
D, Y FL—FREDHBIIMTEBLA YT TV
It352ETF oLy a7 RFOMELEET 22 & 25
BB LH72 FoLryaglghizy rFr—2a VRS
WARTHIBWTH 5 720, Bl f@ieom LS h
5.

Stanford University ® Li Tao[RKIZ ¥ v F L —F 2 &ED
SO R ZMEZEH$T 52 L TCTREZ M LE€ 5
FEEAREL T BUNBRASTE RN CHEER L7212
Fl&R I SN FENREROBEE A r — Wi ¥ afb bl
Thobizw, EMzilills b2 L23TEIUECTR 250 L
THIENHRFEING. ABERTIEkA 2T A T O
HWT511keVDyP EDRELETE R S50 %
FEL TV

CERN O Stefan Gundacker K75 A F v 7 ¥ ¥ F
L—%%BaF, ¥ v F L —% Lo 2PET HIZIIARME T
3H 5205, BELBERNERT Iy FL—FEHNT
CTROEFHEDWHEMIZOWTRE L Tz, 75 AF v
7Yy FL—FIEBCA2F A LTz, TIAF v
PUF LS FETETORKES NS 511keV D pitiZIT L
A BRI Z R vz, 300keVREEDI Y 7 b
VIDANRY NTAL VYTV AER STV, ZOk:
R CTR=385ps FWHM % i L T\ 7. % 72 BaF. Tl
68ps FWHM % 3k L T\ 72, BaF, DFEE D & 5% 70 i 45
13220nm & ERAVEITH B 720, L 20 A IS
B 2Bz B9 id BaF, % H v T CTR=30ps
FWHM I3 g2 & FRL Tz,

Z O %R % % T CERN @ R. Martinez Turtos K (&
200um ®BGO 7L — k & 250um D BC-422 /'L — k%
yy s 8ELHEEDY VY FL—F K L CTROIN E%
Ko Twz, AR ZRFEMIEZBGO T511keV D pfi % 1o
T, BC422 TR E &5 Z &L THRIIKE %% &
TR HEEEEHEHITER VI OD L) TH
5. BGO+BC422 2 % v 7 ¥~ F L — % TCTR=95ps
FWHM % 3EM L CTw72. BGO TCTR<100ps FWHM %
FEWL7ZDEZADPMNBR) TEIhsWTHD LES.

CTR=10ps UI#HZ D BGO # TOF-PETH®» ¥ v F L —
FLLTHALE)I EWIBHELHS. BGOIXZOREW
JRFRPS Y v FL—3 3 VOO RIZE L DF = L
a7k (B16p.e/sllkeV) 2G5 2 L s s h
T3V, LD T, 2OF L va 7 hCRkEEET
%5Z & TBGOZSTOF-PETH®D Y ¥ F L —% & LTHH
TEXHLVIHDTHAE. LALFICFL a7 HHELT
FRFIHTE 2 LIERLT, BEICLoTEI v FL—
Ta v THREELTCLE)I LD DD, ZOHE
BGO X — 2 O g L O B OB ZE e 2 h 75
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LDIWEHIRDH L) I Z b D (FWIMASEWE 55
Td L), Z2ZTUC Davis® S. I. Kwon K 13 i ¥ 5t A
HULICE o THDIED) 2T 2 FHEEREL TV,
3% 3x20mm’ ® BGO # & D Wi (2 Hz 5 L 1172 SiPM O
MR ORMEEREZAHE T2 2 L T1072ps 725 72
FWTM 725 719ps FWTM Z T3 & vz,

#\ T [Deep learning DEFIEH | IZDOWTRANT 5.
Deep learning i, 2> ¥ a2 —%E Y 3 v OS5 THEHHY
LEME LTHEESINTBY, EROEMAE TR
WRTHotz "“BFH OFMELZERTILEI LN
EVRARDOFFHE V2 5. W, Deep learning D Ff: 4
ZISHADSHEA SN TN 722, FRCEFEDRIRE W &K L7
2D DI O WIS 5.

FT1o0E, HiiTF—Fty b ELBEELEZVWHLY
Convolutional neural network (CNN) % H \» 7z [ {5 5 1§
WEORHTH DL, HZiTF—5 2y b2l BELEZW
“Deep image prior” & 9 CNN D FIIZDO W TIiE, X
k2 % 2 S 72\, Massachusetts general Hospital &
Harvard Medical School ® Gong X%, UC Davis® Qi 5
L [T “Deep image prior”? % 72 PET O 15 Fik
Bk ERE L Twiz, ZoFHkE, H—BHoMRIE{$
ZHuifiH e L CCNNIZAS L, Alternating Direction
Method of Multipliers 7 b =) X & 12 #2w T RAE i
W& 17> T/, MRIZ & O RREW % % FIH L CHifg
MR &2 AT ) HEIZW L O H 2205, ZhHOFHoFh%
LEZEREER R L Tz Fi5E9 X E1E, Deep learning
DWFFRICBVWTHFEE T =y Ly NELBELET L EME
BRSO TWZ L ThH D,

20®1%, Deep learning & FIJH L 7215 5 WL D k5 T
& 4. University of California Davis ® Liu X 5 (&, Mg
mAMLOY Y F L= a YRGB ORETIRE, S,
Depth of interaction (DOI) # & 5 FHEIREL TW
2o YUFL—=FOWMMWIIH Y T YT ENTZ2DO0

Si-PM 26 ) SN2 — M7= CNNICAT L, W
J1L LTDOI #4888 Tz, E5MLFLIZ CNN %2 Hl v
5 Z LT, FICHBORICIIAE R L L C FWHM
THMRBED 1T% M E LTz, 72, Mok
7> & Deep learning %= Hl V> CH B AE AL E R TOF 15 ¥k &
3 2 FihsiE shTw.

ZoMicd, PETHE{ER CTW{RD ) 4 ARk —ik
T 38 08 15 D B BRI E AT 72 &, CNN Z2 W 2 iR — 20
WFEED AN ATb L TWiz, 5%, X D —JE Deep learn-
ing DEFICHDPEE LT 2 &I L7,

3. Our presentations

EXOLORBRIOVWTAH LABREE TV E-nER
9. %% (KH) b CTR=10ps ZE WK T 5 720 1T H 2
R L, RFETEOURICOWTHEEEIT-72. AR
3 THEROPMTOEMZF 2 L > a 7HEEMEICET T %
2L Ty ISR IR L R R S E LAz &
W HDTHY, #HFL L TCTR=46.6ps =55 Z &AF
T& REREZYVaf by varTholzleOEKR
VTE—TOREERY, FRLILEVBALPEILYD
ERTELERS (W), T2, HEH A X T
Py T oLy 7R L 2000EIEER T LA 2D
7 5 AR 2812 B W T, Deep Neural Network % 7
H$ % 2 & Ty oM BN E O R D E$ 5 2
LRV Ial—va VITTHGEL 7] v NEDRER
Zi7o7 (M5). 4% F oL ¥ a 7REN— 20K
OEREM LIS TR L &L 9 £ -

4. Summary

¥ F=—TCHf# SN/ IEEE NSS/MIC 2L 7-. &
HEWEL72E5FEORE T —~d [9e4 0 K8 55 7 g
(CTR=10ps)] & [Deep learning DEZSH | TH - 7.
INH20D MEy ZPRFRFED L) IZHEI N TS

M5 iy (k: KH, f AR ONFsEROMT
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1) Kwon SI, Gola A, Ferri A et al.: Bismuth germanate cou-
pled to near ultraviolet silicon photomultipliers for time-
of-flight PET, Phys. Med. Biol. 61: L38-1.47, 2016

2) Ulyanov D, Vedaldi A, Lempitsky V: Deep Image Prior.
arXiv. 1711.10925, 2017
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Report of the 18th Asia-Oceania Congress of Medical Physics (AOCMP) in Conjunction
with the 16th South-East Asia Congress of Medical Physics (SEACOMP)

Hossain Md ALAMGIR*

Division of Medical Quantum Science, Department of Health Sciences, Graduate School of Medical Sciences, Kyushu University

I attended the 18th Asia-Oceania Congress of Medical
Physics (AOCMP) in conjunction with the 16th South-
East Asia Congress of Medical Physics (SEACOMP)
conference (November 11—14, 2018, Connexion Confer-
ence & Events Centre, Bangsar South City, Kuala Lum-
pur, Malaysia), supported by JSMP. The congress at-
tracted more than 500 participants from the professions
of medical physics, biomedical engineering, radiology,
radiotherapy, nuclear medicine, radiation protection, bi-
ophysics, radiobiology and the related fields from differ-
ent countries. The theme for this conference was ‘A
Sustainable Future for Medical Physics”. The objective
of the congress was to gather medical physicists and al-
lied health professionals in the region for sharing
knowledge, expertise, scientific discussions, cultural ex-
change and medical technologies updates.

This conference provided a full opportunity for me to
practice and constructive dialogue. In this international
conference, I gave an oral presentation, entitled “Esti-
mation of Intravoxel Incoherent Motion (IVIM) Parame-
ters Using Monte-Carlo Simulation of Diffusion MRI"
(co-authors: Hidetaka Arimura, Hidetake Yabuuchi,

Kenta Ninomiya, Fumio Kinoshita, Sumiko Watanabe,
Kenjiro Imada, Ryoma Koyanagi, and Yoshinao Oda) on
Tuesday, 13 November, 2018. I have received useful
comments and suggestions from attendees and chair-
persons. The conference provided me with a valuable
learning experience. For instance, it was an excellent
opportunity to gather useful information and exchange
their findings and views during conference sessions, cof-
fee breaks and conference lunch. Consequently, I have
known a number of academics and professionals from
different countries such as Japan, Australia, Malaysia,
Korea, Indonesia, and Thailand. Fig. 1 shows a picture
with current and former members in Arimura’s labora-
tory who attended the conference.

Finally, I would like to sincere thanks to JSMP for
their financial support to attend the conference. In addi-
tion, I would like to thank Kyushu University and my
supervisor, Prof. Hidetaka Arimura, for having given
me the opportunity to attend this conference. This con-
ference was very interesting and enriched my experi-

ence with more information, knowledge and confidence.

Fig. 1 A picture with Dr. Yoshidome, me, Prof. Arimura, Ms. Nguyen, Ms. Sitti (Institute of Technology Bandung: ITB,
Indonesia), Ms. Fauzia (ITB), and Ms. Lini (ITB) (from left to right)

* E-mail: alamgir_ru07@yahoo.com
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OV, HREZWBEZZOM Z 20T, 20184
IMMTHN~M4HETY L=V TOI T IV T =T
Bt Sz 187 V7 4 1 7 = 7T EFW 4 (Asia-
Oceania Congress of Medical Physics: AOCMP)& 516 [H]
W7 ¥ T R 22y (South-East Asian Congress of
Medical Physics: SEACMP) 22 L L 7-.

L=V TIETVTRROBFRELZZTTVDETIT
DOHDIHET ZET, HADORITHRIZHE - TT7REMIZ
ETHFELET. vL—3 7, vL—% - HER- AV
FR% ESHORETHE SN S RIEEE T, Z2hEh
DRBEDFEOFH, EEHEDRAG Lo bz Fo
ETY. EWREWd 2N Thobo b OH3 L %
WH)FEFLHTAMENTVBHRTL . 72, TWifiriici
OVA VTR ORI EHD, BEBEL LT
Y YRR TWE L7z (Fig. 1). RIEIEFED 29D,
A% C FR AW b 12T H T RICITEZ ) KNS
FeoTwE L7

415l » AOCMP&SEACMP (& 27 71 [ 5 & O B A% &
D, ¥ L—¥ 7 TORMEIZ2004 4Lk 2 H o R it T
L7z, BHEEEBIIEAERE R A S —FELTH300H D
L7 HA2LOWEIIHERO< L — v 712k <27
HD% 3T, HAROKBNZEBRESZINOSMB RO E
L7z, FICRZEBREDOBMA L NG T L7z, BIFHAA
HFE Y ERPEICHEBHTIERZVA A=IUDBHo 727
O, TOWHEROLIIEEE L. ROFET A%
o b 8HWES LTV, HEREKRORFED THEITHA
FlL7.

I IRASH OIS, BEBRH O v ¥ a v THEREE
ZiTwE L72(Fig. 2). 53K % 1 bJLid [The bolus effect
with the tungsten function paper in build-up region for
electron radiotherapy] TL7:. 5% %475 7278 NE 1,
5 v 7 AT YRR E F SR TR TO L B
T v THEBIIBT B R — T AR T BT, HiL
WEM ORI TH B 5 v 7 AT UEERERIE, AMRICHE
Thrbieatd, MIPESTHRAZETHEHTE £
. LaL, el 2 E T 56, B OB T

Fig.1 VA v¥7J—

Fig. 2 e OZERMG

BROHERIMSE (R—9 2308 »H Y, K—I5 2%
DR SIL TRV F— R M DT F 5% IR EINS
7o, EFH OMERAH L & BITR—F AR LT S
VENRHY ET. 22T, SHOHETIEY ¥ 7 AT U1
REMCD BT HIGEICBIT AR —5 2B 2R L T L1
HEETOIIHEHIERIT20184E 1 H 17T~19 HIZHfE s 7z
T A EFYRFEZIC &R E2MH T, 254 KDk
TR R AEIERIE L Y 25— X472 F L7 millidde

* E-mail: y.takei5794@gmail.com
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ECOEGENI-ERELL, BEMNEEZMEINA 2 LT AN, FRBIERMETBRRIF YLV IVLT, ir i
Vol i FVWTH oz, S FF F¥ L TER DHFEF4 AHyyarcEIFERVET.
ORMEZAZE L2, FEhAEPEMP LT THbo B, 20X BREEG 2 Tnizi2wiz HRESY
TLEFVWFE L HMABRWOIRIRLWTTA, —fIak M l, BREZTOLMERLEE L TWniz2nwicigEi
TV RFROEICHRRIERME LRV ES o TR BEWMEEON 2 ITHEEH#HWZ L 7 (Fig. 3).

W7o TRy LE LA FRFLEEIALIGOEE
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SOV, MANH»S14HIZZ T IV T—VD
Connexion Convention & Event Centre (Fig. 1) C B fi
& N 7z “The 18th Asia-Oceania Congress of Medical
Physics (AOCMP)" 2 L, HEEEERETW/ALE L7
DT, ZOWHEE S ETWALEET. BZ11H12HD
Proffered Papers: Radiobiology, Radiation Protection &
Others 1.2 @ Session (2 T, “Homology as a novel radi-
omic feature for prediction of the prognosis of lung can-
cer based on CT-based radiomics” &9 % 4 bV TH
FwizLF L7 (Fig. 2). ROWFgEE, BUERE A ITHIZE
AT HINT NS WRO BH S AL 7 &% F 5 % Ra-

T Ll B DR S b -”-ib L bo Il b
S SRS P BN, D LS AT

Fig. 1 %35 (Connexion Convention & Event Centre) D418l

Fig. 2 SEROKT

diomics IZ2WTOZETY. SHl, fzbZHRIOR
e LTHFANMETHL “FEBY—" % Radiomics IZ
WY ANs Z EI2LD, #H7-7 Radiomic %= “Homolo-
gy-based radiomic fiffi" B L % L7z, Z® Homol-
ogy-based radiomic J# = I AIAMNE OO L) BE&% %
#ILTHZENTEEY. BTSRRI, >
A3 A SN BEEEOE DAL Z ) TR WERE
FEORWBAZXRTL I EICLD, BEOAAIEICE
HAEVDERSNE L. 4%1E, Homology-based radi-
omic f#fi & fERDOFHFE THEH & Tw % Radiomic
FifE A G HE TR E 217V, EMER TR Y
AT AELIHIZNWEEZZTBY) £5. BERIEIRYD
5 [EFMBTRED L) 2HERICR 2D ], TMRIT
b Homology-based radiomic 5§ # i (X H T 221, [CT
KHEOY =7 23D L) REN] Lo 2ElEZ v
& F L BEOHFPSOMBIRH N F LAY, Wik
REREL, EETEAD LD TELLVIREICLYH
B2 52 RN T&F LA T/, SessionfhiZiEA v
AT T OFBHERONFICOVTHEB SN, 2=V T
FLAZZIL, FRHIBEHVOBIRIIOVWTT A A
HyvarygLIENTEELE SHEPRICE > THD
TOEBFETHY L7225, 2oL LRELREKBEL»S
DS DEBEFARZANOREP Y 12 h o722 EITHEND
NEHA.

2240 H 1X Radiomics O Workshop 23 1), ZZ Tl
N LN 2479 T TH H AN THIGE % H 72 Radiomics
FHIIOWTERIEDTE, B¥H OEKENER Deep
learning # 179 O T — ¥ Oouifb e ExF0FE L2 £
72, Radiomics ® Workshop THESINIZLAEFDAX T4

FIZRZEDLHDRT VDL DIEN) T, ThrbORDEE
REDATA FMEROSBEIZRY L7

FR2HBICEHRVPERT L2714 F =S, £
CTEYL—YTHREAAERZZENTEE L. BIXT
Mhsrfaes, WEZ2HF-HHILL, FovL—37
BHEUIARE O B VAT R HFEFERDRL L AoTHBY, Lh
bHATRIENL LA TERVWHBEE LI L Zh
OLENTH, fTIKCHPBRICR> T L -y 7K

*  E-mail: shohei.tanaka@med.tohoku.ac.jp
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Fig.3 YL —y7HEREOFTL

BHEFT TP —FBL»o72TF (Fig. 3). T4
F—EB TR HEAPSHRITK TV AL L &H
ZEHICL, BEVOHEICOWTEH LAV E THHlEE
D F L7 FERBIEARTVEL ORI O F AV AL V¥
T ZORBEBELELL (Fig.4). ~L—2T71&
COL) EHBEVSEL SN RELAD DL,
BAPVLHLESERNZETbH Y, &L TOEIIEAT
WE L7 FRUEE2@EL T, HATIIERBETE Wi
bicfitins 2 LA Cc&F L.

K231 “A Sustainable Future for Medical Physics”
LWV F—T, el L CERMBOMMEED D Z
AT, BEFRMGTIARE, HOTRRPE, B
g, BEEAN L O MR RAET 2 L) HIW TR S E
L7z, 7I9T7E&LORATVEE YL b7z 5 RAEY L
B BT, KES K OH#EFRI EDTE

Fig.4 ~XIaF2AY4 57—

F L7z ZNEMEC, BRIERLZTTELELIDES %
BUEOK & e EBREA T J; 2 ICBR A2 F7 b X 9 %
BHE N2 LR UTINE RS nEmELEL
7o, SROFEOXRERZENLT, L) —BIhh»5onf
72 BEARRIKHEL TV ELZVE-RVES. RgEIC, =
DX D BRIEOBEE T & o 2R ILRFED AT &R
RREOLEER LTTF S o L EFW IR0 R L
FiFET. oL HITSFE L7
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1. FU®IC

20184E 11 H 11 HAH 14 HIZT Tt b, 7U7 -

&7 = 7RSS0 A (Asia-Oceania Federation of
Organizations for Medical Physics—AFOMP) 7% I f# 3
%, 18T VT - A kT = T EFEWE M KA (Asia-
Oceania Congress of Medical Physics—AOCMP) 8 & %
16 I 7 ¥ 7 R W) B2 4T K 4% (South-East Asian
Congress of Medical Physics—SEACOMP) (2 & il L 7-.
¥ 724 K4 1%, International Organization for Medical
Physics (IOMP) X ASEAN College of Medical Physics
(ACOMP) "3 2 X TRt S T 5. B, ~
L=y T7OEKTHY, V4 ry7— LTEtR—on
ExFLRMOFAVA T —(Fig. ) TOHEXLLT T
TN T =V THolz. REPIIEH30°CZHBR HE W
Haskex, #H, ZHIIEAT=VPREEL Evwo Tz, B
AR I RE B 72 5B T b o 72, AOCMP20181I2 ) L T
LA ERHoNT 2 WET 5.

2. AOCMP 2018[CDWT

AOCMP &, HTE, HUSBHIE 2552 HEATH O Bangsar
South |2 & % Figs. 2, 3127~ L 7z Connextion Convention
and Exhibition Centre (CCEC) T B fit & 11 72. AOCMP
2018 ® 7 — = 1%, “A Sustainable Future for Medical
Physics” Z¥#\F, 27 W EPSHEEEIZINL, HAD»S
LY L =Y T7O6THICRWT2TFEHIZE V56 DI
b7z, AOCMP2018 &R Tid, HEEIEKD 1511 (H
RpHIE31MF), KA Y —FEH» 1490 (HAH» 51325
) THo7z. KEWHIE, Pre-Congress & LT, 4
MG, LR, USRI, CT &8, Radiom-
ics \Z B % 1211 @ Workshop 5 AAPM, IPEM, 9"AOC-
MP, JSRT, SEAFOMP I & Y BAft S L7z, K& 2H B2
54 HHIZHFTiE, Radiomics, EH#IZIB) % 3D Print-
ing Biffr, BE#WIIC BT B LMo %E JOMP), g
BB 5 %4 (IAED), #Z2Hi5%E L X)L (MEFOMP),
RUETT T4, BEBEGEER (AAPM), %KY (PEM) %
EfA RWHIZBU LY URY T AP I N 7,
HREZ, BHRRYL—VT72IELOETHT VT HEHR

)

=
EEPEEC

Fig. 2 AOCMP2018 &0 h

WK 2> 51X AAPM 70 &5 6 8 70 7 2 OIRF5 R 23 5 A
N7z, —BGEEIZO VT, BEHERO T HIZE W T,
Al % fli 5 72 Deep learning X, ¥ v 77— % il %
Radiomics & 2o 72, N FE5E KR LI A 72
T=INELLAZTON. INLOREIZLY, WO
T=ICHTLIAMAZROLIEDNTE, TNLOT—<

* E-mail: h.nemoto@med.tohoku.ac.jp
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WCESICHERZHFOZ LN TE . FHICE ST, 4T
B S N B EREASINDTE o270, HADEETIZ
HIEYVKLLZLDTER, BN RT A AS Y ¥ a v
FRERL, TOLIBRTAAA vy a VORERBELFERD
ERTET

KEME P OBEIREXSGTEFINTBY, v —
TR AR L E LN XU IR0 B RS R
&N/ 2HHIZIE, Fig. 4D X 9 12 GALA DINNER 7%
B fit ¥ 1L 72. GALA DINNER T (%, Char kuey Teow
(Fx¥—2 47 4%) ®Laksa (5 27%) 2L ET5
LU=y T7REERLE LTEBENZBEZ 2y 72
XTI SN2, SREIE A AT 2P BB
TWb7®, ESNDEZTXTOEHEINT -V ThH-
2. BAEXLEZ—L LT, WL ODLDBNED SIEHY
8T =< Y ADPFE SN 7. 2O GALA DINNER T
&, TYTEBLE LAKZENSSBML TS )4 L O
B RO L N TELHELEETH - /2.

3. ERICDWLT

FAlE, AOCMP2018 1238\ T [Development of 4DCBCT-
based lung ventilation for adaptive ventilation-guided
radiotherapy] & \»9 77—~ CHUHFEE L7z, HHEATIIHR
59 % 4D-CT 2 AR L 72 i B Re 1 L 2 2o R ki
P, HEMIE T OZLT MR EETE Tw
%\ 72O BN BEREIT O K AT & TV R Wi DS
FEZbND, I TRAIE, HHNEICHEE S5 4D-

Fig. 4 k%2 H BB S 17z GALA DINNER Ok T-

CBCT 2> SRR L 7= Il BERE I U 20 < ORI % B 56
T5. TOFHEITEY, HENEPOMiEEOZL % IEiE
WCHURS 5 2 ESHREL 2 1), BRREA~ ORI X 1 F84:
T 25 L E Z 5N D BN 25 O 5 O AR EF A~ O #
BHMAMGECTELLEZONE. TOWBIKEE LT,
4D-CBCT Hi{§ 2> & 4D-CT [RI BRI Ml b HE i {5 % /R BT e T
HOEPEMETHEVINETH 72, BiksREm (%% 7z
TR T4D-CBCT 2 L T 2 fii5 i3 F 724 %
VIR TH % 720, 51D 4D-CBCT % v 724 78 % fk i
LTITW, B2 BRERBETHRELTnELWERY) . F
72, WHTOMDTORETHY, WBIZLET1 A A
Yarbl ot RERELEBREMDILSTEL. 20
BEERD SN 5 OEBESTHEM LT, Bl a%EY L
TWEZWERES,

4. BHOHIC

4l HAREZYHYER L) REOEM Z2 -2 %
W2 L E9. AOCMP2018~DOEM%EZBLET, 7V
T - AT = THUS BT AR OBIR E iR 5 I
WICHELBREERBRT AL TEE LA 2, st
DOEBEZEATHEBELFAA Ay a5 LT, ¥
FETREL, ERHEV) ZEEZEKBREDL - THERIE
MANTEF LA BRI, Z0X) RERELEROKELYS
ATLKEECE LI HARREZE YA GO THEILEZ B L
Lt BnES. HALH)TEFE L
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1160 H AR YH AR PR 2520184-9 H 15 H
PHITHIEZ 2T TEFRERTOT A —F (WhTRR
THHRZmE v 7 —) IZBWThHfEshELE 74 —FiF
ERBUCHEET 2 A FREEOXNA XY PA—VT, K
SEAE, B KR, SAR— bRV S —, EEEGREE
¥ —SDAREPABE L TVET. AlER k- Lo
ARSI TH B Z L2 s, WE, EHTOEMKEDIZ
LA OMEERH LTSN T E . B ol
BUINEBDILWZERT, ERGATFRIPTNS L) A
ALET.

KEWMDOIH 4 HICIFARM21 5 L, EEeEIC
WEEZLZ5LELR SHICBEBVITLEENTS LIS,
9 [ 6 HIZIE TR 30 4E AL PRI B A8 A L, 4l
MEELTHENN LR L, WEIXHRARICK S s
ZBLIFLE L

INHORKIZED, 116 EIKFZITBIT 5 ERO WA
MEEINFE LA UL, ZIZHFEBY) ofE» & T
D, FaHE, EEESCE, BB A, A XY MRS
DJi% DT T, MBI A L= XIKEFEREE KL
HIENTELES>THwET. ZNTIE, DITFICE 116
FIRZOBME OV TTHEL 7.

2. EEHMESNEN

PR Bl % BT DI2H 72D AL 0D Bo 2,
R —EEOBEEK EBMEKTYT (F1,2). B
TE AT 30 5 A 5 AR T T 945, s & 2K
B 5 OFT IR 2R T O T, LD
BB TE D LMo T Lz, ot h U oiE
13102 TL72A, 2ERF Y vV hol?z0, bi)
E100& %0, FDIBLI0ERAY—FHRELE L.

SEAE, BRI OFEEIR > TWH I Eh 5, H116H
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LNTEY, ThFEFTODHO L L THEIE—HTIF &2
TY. £oT, 7L—2k: LTOITRNT—5MEEIE
FhuE, WhTHILIEZLN, SHOMEREN LA
shEd.

3.2 Y5RlEEE

AREEINIIRAT PO TT-MRIFi% A3 D, MRI A ¥ v ) —
OGRS E 2 5 OM RS2 THRB I N TWET
R ICRE T 7T O B3 X ) SN LE oo & o i B 72 1
BARONTBY, ZHOMEHICL Y EFAFHP I T
F9.

FEHRERICB VTR, B AV F—XHEEETh 5
JEZE TR G R (IMRT) %2 5 22 7 [l i B IR 5 (VMAT)
D &9 BRI EHE SRV SN L SN
5. 2O %5 XBUAROEREEAL LB L WinEEO TS
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KEOY A4 70 bart sy —TIEPET, PIXEZDMZE
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MEFET 2L DHLL, BRETIED Y TTVESEETEY
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X TEFHAD, PIXE TOHRIGCXMONREINIMD )ik
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3L OBIMETEDWE L7z, R¥H 513 YAP-PMT
WEEZ W27 27 VT 3 )L ¥ — X# CT, LSO-MPPC ¥
W2 O XBARZ MVoillE, SRcEHT
5 CdTeMii ez fio 727 27 VAV F—XHCT, #
LTCdTe 7 L =M% flio 72K v ViERIZOWT,
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34 SUFIVEIZIF—
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1. FU®IC

BHAL 7V — 7 OBtk C B B I AT SRR IS,
WERILTICAE L TB Y, M) A B m I r i b
THHEEMAIIFEREE PO e LCHIILERE s Y =
7, WAL AR TREEY Y ¥ —, FAdL BNCT %
YUy =R EEBOFERTHE SN TV 5. BEHRIG#
FEelLTIV=7v72R, INVX, A N—-F17,
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