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Time: 09:10-10:00

Kwan Hoong Ng, Ph. D.

Professor, Department of Biomedical Imaging,
University Malaya, Kuala Lumpur, Malaysia.

Challenges and hurdles facing Al in
Medical Imaging

Medical imaging is at the forefront of Artificial Intelligence (Al) applications in
medicine, which are currently pervasive. This development has been prompted
by a number of factors, such as a global shortage of radiologists, population
expansion, and an increase in the demand for imaging and diagnostic services.
Non-interpretive Al tools have already been put in place in major medical
centres worldwide.

Several challenges and hurdles such as regulatory compliance, legal liability,
ethical considerations, data privacy, cybersecurity, standards for data sharing,
algorithm robustness are being addressed to various degree of success.

| will highlight what | consider as the three grand challenges facing Al in medical
imaging: the lack of high quality annotated datasets required for training; bias in
data acquisition, selection of training dataset, disease demographics; and human
elements such as the concerns about being replaced by machines in future and
experiencing constant fear and hype surrounding Al.
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Time:10:00-10:50

Min-Ying (Lydia) Su, Ph. D.

Director,

Tu & Yuen Center for Functional Onco-Imaging
Professor,

Department of Radiological Sciences and Physics,
University of California, Irvine, CA, USA
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Application of Artificial Intelligence in
Medical Imaging Research and Clinical

Implementation

In this presentation, | will talk about the application of Al in general medical
imaging research and clinical radiology, and introduce mature Al software
products that have been implemented for clinical practice. The first commercially
approved computer-aided diagnostic (CAD) system was for the detection and
classification of suspicious breast cancer on mammography, developed more than
two decades ago. This is still the most applicable area for clinical Al
implementation, and several software products for 2D and 3D mammography
have been approved by the FDA. The modern Al algorithms trained with large,
well-curated, clinical datasets have enabled the successful development of tools
to automatically search and detect abnormal areas, and then give a malignancy
score for each detected lesion. For breast ultrasound and MRI, the current tools
are for the display of information and characterization of user-identified lesions. In
one breast MRI exam, more than 100 slices with several dynamic time frames post
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contrast injection are acquired, which poses a greater challenge in reading
compared to mammography. In this talk, our recent research progress in applying
machine learning and deep learning for automatic detection of lesions on 3D MRI
and differential diagnosis of abnormal lesions by giving malignant scores are
presented, which will build a foundation for the development of fully automatic Al
tools for diagnosis of breast cancer on 3D MRI, similar to those FDA approved

products for mammography to be implemented in clinical practice.

Another mature application of Al tools is for the application in the brain,
including fully automatic detection of hemorrhage and large vessel occlusion,
which provide a very helpful tool in the Emergency Room for patients presenting
with stroke symptoms. Depending on whether it is a hemorrhagic or ischemic
stroke, the patient can receive appropriate treatment in a timely fashion. There are
FDA-approved segmentation and volumetric analysis tools that can be applied to
perform analysis in patients with suspicious or confirmed neurological diseases,
e.g. Alzheimer’'s Disease, to help make diagnoses and administer appropriate
treatments at an early time. These patients often need long-term imaging follow-
up, and the software allows for quantitative evaluation of changes, either for
assessing disease progression or the treatment response. Other areas that have
mature Al products for automatic disease detection and characterization include
assessment of lung nodules, pneumothorax, pulmonary embolism, bone fractures,
etc. The Data Science Institute in the American College of Radiology has
maintained a website to track FDA-approved Al products: https://aicentral.acrdsi.org/.
Many other tools are approved for image analysis or data analysis to provide
measurements or display information, and there is no artificial intelligence
component for making the detection or diagnosis of diseases, which has a much
lower barrier to being approved by the FDA.

There are many ongoing research areas using Al algorithms for general medical
imaging. | will talk about some applications in cancer research for lesion
detection and characterization, diagnosis, and staging, using breast cancer,
prostate cancer, colorectal cancer, and bone cancer as examples. Although MRI
has been widely applied for cancer diagnosis, improving reading methods to
provide the most accurate information remains an important research topic. For
example, for diagnosis of breast cancer using MRI, although the BI-RADS
reading criteria and breast MRI lexicon have been developed for a long time and
were continuously being updated, intuitive reading methods, such as the Kaiser
Score system using the Tree Flowchart, have proven to be very helpful -
especially for less experienced radiologists. On the other hand, artificial
intelligence (Al) research, using radiomics and deep learning, has provided an
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efficient method for building diagnostic models, and many research studies have
been published in recent years. Yet, these Al models suffer from a significant
limitation, that is, the lack of reproducibility and general applicability. The
developed models are usually specific to the dataset that was used for training.
| will discuss our research and the significant hurdles hindering their clinical
implementations. Lastly, | will talk about the application of Al for the segmentation
of lesions and organs, which can be used in many other applications, such as in
the planning of radiation therapy and automatic prescription of imaging protocols
for CT and MRI, which provides great tools to ease the work of physicians,
medical physicists, and technologists.
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Time: 11:10-12:00

Y. Jessica Huang, Ph. D.

Associate Professor, University of Utah
Huntsman Cancer Hospital Salt Lake City,
UT,USA
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Al in Radiation Oncology: An Overview

The integration of Artificial Intelligence (Al) in recent years had demonstrated its
potential to transform the way we practice medicine. In this talk, we will explore
the current status and the future potential of Al utilization in radiation oncology.

Specifically, we will perform an overview of potential applications of Al in
contouring and auto segmentation, treatment planning, and online adaptive
radiotherapy. Moreover, we will demonstrate various Al-driven radiation
oncology applications to show the capabilities of these tools and to understand
the possibilities of process streamlining and improving accuracy.

While Al offers numerous advantages, it also brings challenges and uncertainties
that require careful consideration. This presentation will further address the
challenges associated with Al integration and discuss approaches in evaluating
any Al-integrated applications before releasing them clinically. The ethical,
technical, and clinical considerations to ensure the safe and effective utilization
of Al technologies will be discussed.

In summary, this presentation aims to provide a comprehensive overview of Al’'s
role in radiation oncology in order to gain a clear understanding of how Al is
transforming the field, the current state of Al-driven products, and the future of
Al applications including safety and ethical discussions on responsible
implementation.
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G [T RS B U774 Tau PET s BT ] 22 B80E 2 22
SRR, =R AEREE S
' RERERIN A, * REREBEEEEZ(LTL, MO REEIXER

HEY

PRI 2%/ E0E (Alzheimer Disease ) HY BRI FHEUE B # IS SR A0 4% b o M 3R BRI 22 A BRI
(amyloid-B, AB) e fH&R&E4EA%E (neurofibrillary tangles, NFTs) FYIfE - HETCAS AT IETEr
J@fm it (positron emission tomography, PET)sZ &Y FE R MR A RS tau EEH AR » KaFAS
IS Bl AR A 44E I S AR » F52 tau-PET » FZREG PR Z BRI 22 S BE SR B A tau
RIS AR LB » Ho B AT & @ iS5 B FDA AZ T G PR AN tau-PET £y 18F-AV1451-

S22 E 5 AT DA ZRIE 53 [EI5E » AWTFTAk e MR Es 228 75 VAN tau PET 524507 AD B L
EHEW T W BRI T 7A(voting) » S5 & (BB A Z 48R IR S BT 5 -

R R T A

B s 15 i B G- 21 R BLER I 35 (ROIs |, region of interests) VAR AERR U & LLE (SUVR, standard
uptake value ratio) » i {fiF] MATLAB FHiy 34 T B3 iR T4 28 » Mt B — IR EE A YRR 22
FEFt tau-PET BB ERERE -

FEWFFERIF PMOD BREGHE G e - 18F-AV1451 PET 24284 MRI Er{t ADNI B &R - B
e B FE T I D RE 15 HY {2 <2 54 % (normal control, NC) ~ ¥R FE R K1 KE 57 5 (mild cognitive
impairment, MCI) DL K fa] 2% 524 (Alzheimer disease, AD) - 4 PMOD FiT15:HH > B A I ak Yy A -
G R Es 2 E TS EIVAE R - ST RS R T R IRZ BRI T -

GEREE R

2P tau PET FURHZEEEEEFE 74 fiz NC ~ 139 fiz MCI ~ 52 i AD » &5/ PMOD s {5
HiS > 455 MRIEYSZRER » f&F tau-PET 1351 86 {EHKEHY SUVR EE(H » Hifi! 5 fiz NC ~ 10
fir MCI ~ 5 {iz. AD SRR ZIHRIEASH - Hoak Rydll|4R4H - BB es 2 R Y& T T A a1 4R
1% » S TP 5 1 83% /it « HAIEAIHVR2E4E S Ky Quadratic SVM (81.2%) ~ Cubic
SVM (80.0%) ~ Subspace Discriminant (80.4%) ~ Narrow Neural Network (80.0%) ~ Medium Neural
Network (83.7%) ~ Wide Neural Network (82.0%) ~ Tri-layered Neural Network (80.8%) °
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Syu-Jyun Peng(52{5£9)!, Huai-Che Yang(#55%T)?, Chi-len Chou()ﬁ&k):“
'HEREBE R AR BEINRIEE R, P EIR EBIE ZEE,
BN YIRS R BN A

B
BB EiRH (single photon emission computed tomography, SPECT ) R4 2 AV IE FHERS
RE > Rl OHEERTE (myocardial perfusion imaging, MPI) {£7e (Vi HY 2T L4778 E A |
SERI A > Ry EE AR TE T HARFEERAY SPECT oGkl ln - pEBHmit T RSN - IR
HERIIN TR R SIS » 281 BE TR is a0 - B8 ORFr e S8 S - B2 a1 -
1T B A LA s o 2 g N S RS 2 E SR S B i 8 ) - A S A VB AR S 28 ( atent diffusion
model, LDM ) {E[&E G4 Rl R AVRRMERAE » AFFEHEH DL LDM B 5LRRERY SPECT s (G a R
DR FEEEERNT - DAE R R TG P R 3 RN e R R & -

%R S VS GRS

AT ECHPEUCE 240 58 MPI 2 - M IRFEZUE R (list mode data) EEHTHUEE FySistt
G SNER 10%: T BHVEET B G - G s HrE A s R DATRGR MY 07 27 73 K 1000 S5 RINE S

”r%i CaH o ERIIAGER 2GR EURET B B R nsa B 6f - /E R LDM HYEIISRE R - Bl

& EARFLL LDM SRR S YR RENE Ry RIS T R IR R e B - 152N 4R1% > LDM RERI{ERETEL
AR E TR ARG R EE S TR A e WiET R EEEREE (contrast-to-noise

ratio, CNR ) Iz 35458 AH DM ( mean structure similarity, MSSIM ) DL & (Bl B8 T E FE TSR

&EREAGEER

GEEE

H LOM BJF ” St B B E 8 R TBR = 5 AR EET 8 G  FrA £
EETEEA S CNR BT 50% H. MSSIM Ik 0.9 -

G

LDM APERERERET R T8 MPL 2 - AT ERECRE G E

HEIES T - AREERL MPIFTEREL
i > WREERHER Z (EH & - fEifiiert MPI e E 2 mE -

15



@\ BLTEBEZRENSFHNEEIRAFD | AIZMARRE

¢ J The 17th International Symposium of Medical Imaging and Radlologlcal Sciences—Integration and Prospects with Al
BCO-3

Automated Cerebral Cavernous Malformation Segmentation and

Quantification Using 3D Multi-scale Convolutional Neural Networks

Syu-Jyun Peng(5215#9)", Huai-Che Yang(#515%5)?, Chi-Jen Chou(f&E k2 A3
Taipei Medical University (E1[EEE KEL), 2Taipei Veterans General Hospital (2 J[25 ERAHEZ[57),
3Kaohsiung Veterans General Hospital (/=25 FE4EEL )
B
& 4R AR TS 84 (cerebral cavernous malformations, CCM) » ZRSEFAY—FEIMERE » HEMAR
EENMEHER  ERTE—MUENMERRKE - £ T2 #E28 g/ ERE%R
hypointensity (S8 (1) HY 84k » ANRE AT REDR o S 7 HH LT 2 3R 2 B IR A A K E(popcorn) S HYZURE -
H Al SaHiNME R - T ERACEE AT H A R FEMERC - B ARAENITNEAE S~
SNTIREE ~ RN E - FENTSCRERE ) - Hit #FF — B LEARNEZEH RN
R ERITRK -

%R S VS GRS

AR —REZREEE G » £ T2 #EEG LHHnE MELIEEAHNMER - 5 EH
Mask Region based Convolution Neural Networks (Mask RCNN)¥f T2 fEEE s/ (G I TE'EISTEEL » &
PREEE ~ R DU Bl BV RER S 2 BN B E &S E AN e R B
GUETTIREREEL ~ BRI EREUNE Y 252G AR - &{2HH Deepmedic £ R
3D %%EE‘EEZW%E%T BE S EE A TIOAR M E Y 2 BIELE L - AR EAERRIR A=
JEsRER4EE e 192 F T2 HEP G BiEREI T Ty 2 = RiISHE - o —REBEER T
L %xﬂhﬂ%

GER G

4 e

H rirgl| S A IS4 IR M E W E B 7r EHE RS L HUS AR AL FEE - 39 Dice - f5HE
3% (Precision) ~ &[0]2: (Recall)43 7] A 0.736 ~ 0.807 i1 0.729 -

A .
Zl:l =i

BEEEREUR T AR b RVARE S E A E B BIBUR T Frig tHeV AR RS 5747 H Bi/BamiR I E
RIS BAINME R O DT ENA 2 EUTHREVE M - RGBSR At T —EEE T - DR
mRHIRA SR T EEE LA - RS EESIR I E RSN e RS 22 e 2 e MR
SR ETHY AE R MR -
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i IR UN B U RIS 52 1B HEh 724 (5] B R [ B T
B 2 K mishise am e 2t
A longitudinal investigation of neurostructural connectome

changes in the depressive patients with differential suicidality using

Gal

HI5EHK Chien-Lin Cheng !, [i$5 7% Vincent Chin-Hung Chen 23, ZZ Tl Yuan-Hsiung Tsai 24, £3E£F2

Jun-Cheng Weng 35"

VREEREZBEEZGENHNPIE R, * REAEREL 3 EREFROCTBELEHRL
' EERFBELSBIREZER, C RERERS B EM I B 2G5t

HEY

Bttt FIUASER Z — » EBEEREERFHEINERESERRZE - CAWRERHHT
fe ~ FORF A pE RS 4 Pt L R R AH RIS I Y 484548 » EEBIERRE ST EAEHEE (L - K’
HEE R EEIE B SR AR K IS4 AR - BN SRR T B B A P Tl 58
SEZETEN - AW H AV DU R ON BB R &5 (generalized g-sampling imaging,
Gal) FHMHIEEZHE - BEBERE - BERESNEBEREE FAIR IS EEHEE -

et R T
ZEE F L) MINI interview Bl Beck Scale for Suicide Ideation (BSS)fl By O B IRFEEL 5 75 = &8
2 WHEE 86 i\ B H S 26 HiEFFHIRAE - 29 MMEME CERERE > BXAAKRE
SHEBER - DK 13 ZAaFE BRI ENSEE - § AEEFRIR S TR MRI fF
i‘aa [HIRRLY—4F - BH5T P8 A 8 P AU B AR i 5 (generalized g-sampling imaging) R 2.
18 B o & 115 (diffusion tensor imaging) HY FR i » $2 15 1F #4838 X g 7 [ Y 57 fd - DL GFA
(generalized fractional anisotropy)f1 NQA (normalized quantitative anisotropy)#E{THg 2% 73T (voxel-
based analysis) -~ [E|Zf57 17 (graph theoretical analysis)E24E E% 475515717 (network-based statistical
analysis) ° BFFE 5 [ Fy © (—)ELEZIE & H”ZH EEEH - BB SERES - =FHHEE
SR o (T) PRI R A2 B E B ~ /R EIRI R ISR AL - (Z)ERU e R 2
HHEHAAARESRERES mi‘ﬁﬂ’]ﬁ“‘ﬁﬁi‘ﬂﬂz“ il

&R B

(—)VEERRE R T > AIEHE B EH&ESEEELHPAKAS (corpus callosum) B A Z& 1% [
(posterior limb of internal capsule)fE NQA R E25ZE{E A IE 5 B IEAH B S8 ELH - £ GFA 1 » B EE
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ZHAY LB 5t (corona radiata) ~ _E4(% 5 (superior longitudinal fasciculus) ~ {1777 (cingulate gyrus) ~ TH
_/N#E (superior parietal blade) &R A IEH ¥ 84l » B HE SEBIENTH /N (superior
parietal blade) 883 KN B -

(Z)IBHERTZISIE L - JeR% B AR S EBEHRHIHT 48 (cingulate gyrus){E GQA B NQA H
B RV ER AL -

(Z)aE % BA HRE SRR R E S & IR TEE (precuneus) £ GFA 1 NQA BrEHE K
B ERT o ARGt o i 4E REURE 6B 1% > FHEE H 0] (gurus recuts) FI#H [ [0 (superior
temporal gyrus) B L PR AT HEES -

Sim ¢ R EUR TR B LA B AR SRV BB E BRI B R AIE B AR L -
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fE1E Bkl B AE EaT i Ag$5 (L Agatston ST BV 7A © BREE
FR{EECE

WEATI L EEMAC, WA Y BEEE Y, MRS L DUER
ol A S S GBS 4, 2 PSS S G

BHEY

e i $5 LR S DLBE FSE g (CT) i #5ED CT 5242117 Agatston score 5k~ » HILEER S
RIF I E RN E  MiEp KR mZs > T ) gEid O I IE SR - AWHST A S im s 2L RR (B (HU
BE)H 7% - DMEIE Agatston score HYfRZ °

et R T

i GE @ CT (Revolution Apex, GE Healthcare, Waukesha, WI, USA)¥m i Bgfa$51 b B Ae o
Revolution Apex GE CT » H8E4E 5 (80/140 kVp)Lj5E I 5 EE A [F BEfE & (mono-energy) 5215 » B4
~ BERE B HiE| By 40-140 keV o ABHSE{#E I CCl (Cardio Calcium Scoring Insert)dy# A4 » it
ENAEFMEIZE - FEECAIFEAZ(QRM thorax phantom)f&ifkE ARGHGHES - 55 5 cm [EAVSNE
fE#2 (QRM extension ring) B] LIRS Y NE] » DISBERRE RNV 2t - CCl M E 5L AYA
SFEEES (LY  REBRERS 3~ 1mm HYEFEERE - FFILIERE BRI # CCl $5(k
T AR G > BEAHHSPE 10 keV HYEHBEER215:(40-140 keV) © 5501 » —fGHWHE CT fRfEE
BEE 120 kV S EERE £(80/140 kVp)&Ek 2 544 » RRMEERE 5 130 HU {E 5y Agatston score HYLLES
SRR - AN WAEEEESGEEMHEILESSL RO 3 EECTNHERERE  (£15
Agatston score FIZEREEEFTAHE -

e S

S

EELEH(80/140 kVp)& 52 GSI (Gemstone Spectral Imaging)s2{& » i GE ¥ G BB F1{EH4T 120 kVp
HIsg » B E - Bl iaiimh RASTRAV I (EES - 353 EEEE & (80/140 kVp) & s
GA{ESE 120 kVp 5215 » H: Agatston score » 3 #-F4H[E](669 1 666, 1H72<0.5%) - fifiiiix A CCl
FIRHZE RS - USSR B AE B 72557 5T Agatston score » 853 Agatston score > {E{RAEEF &
i - TEREE R IEH - 15 40 keV IR EI7EH 29%-36% » 7F 140 ke Al (. (5 42%-48% - %
BETE 40 £1 100 keV SHEZREA{E (HU fH) B BE{E=42000-keV-1.35 |7 & 45 (fitting curve) s HI] R2=0.97»
FLE B RE IR 4T 4% 5 [MAE 110 F] 140 keV - ARFERME(HU (H)3E Fy 82 HU » HiRZ=TE<
6% o

HeuA .
él:l o -

LUMEAEE X et & & fili Agatston score » M LASAER X SEImFERIE AL - AWF7EHHI% 40-140
keV ¥/ Agatston score 5 FIFYLLBI - ek E—4H EEAE 2 %f Agatston score BR{EME IEAVHES 4R -
{E I E IEE ] KIERE G T ELE (L Agatston score HYERH] -
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BCO-6
ARIEEEREHAGAE Agatston ST EEMEEAYRTLEALLER
SEEHE |, EEE R, WS, EEE Y, MRS BUER
ol A S S GBS &, ? PSS S G
F

e BRI e (CT) i B e fE B2 1% B 40 52 15 (deep learning image reconstruction, DLIR) » FER&HZ
E#5/b Agatston JTERHVAEMERE - S EIMESSFRA(FBP)ZEAIRIT 2B CT ERIRERFIHY
BRUERAIRIESG: -

et R T

{55 GE CT(Revolution Apex, GE Healthcare)igiZ iy i FHAY E FR (routine) K K% & (low dose) —fi&
AT - 7 hIfE=fEE R 100 ~ 120 k. 140 kVp R MNmEEs - HLAE CT Ay =1EH
A T FBP ~ IR K DLIR #fTRGREL - FrafmiiE= - A EE ER T (ATCM) -
AR S 52 T (Y Agatston score 8y = AR © FRAFILIRIZERAS (QRM thorax phantom)f
B N\ RS > DLSS B AWIEIFETS (QRM cardiac calcification phantom, CCI)EELE IS 5L - S5
HMR{EHAS(QRM extension ring) = ARRERS > FTMEBEROHSAIAYR A ST E FIE5{LAY CCl
fRg - HENEFESSRENAR/NITE - sk ABEBMUREEME « DL Image) 73HEtHE
Agatston score » FR{F IR a% R ESLHVIMUR A E #IE » & RO AIHIFER T 8 > MR RYH]
JE o DL 120 kVp FRREVBIE RSB IEAE -

&E R

GEE

MBS ARHR T - BB EFHEEE Agatston score &H S iHVEEES » MiRHEIVEEEE

FBP>IR>DLIR  {F 120 kVp K » (KB EfmHEAHE A F # ke B (REEEE Fy 45%: 9%: 4% - {7 B BE (100

kVp)¥t Agatston score &K fh 5 =EEEER(140 kvp)RIlE &R =il - FBP 52549 H B E fREk » M IR

%D DLIR S5 2 4k A3 i i o %jﬁﬁ R/ [N Agatston score B S ARG ERfE DL Agatston
s SCHE o BN HfRTE (120 kvp, EAHESE 3 mm, $5{LRE{E 130 HU) KsfifE » Agatston score 35

#Uéﬁ*ﬁuﬂﬁﬁﬁzu FBP Sy B e HET KRS RS HIRV R B T IR 52555 91<0.35% > DLIR
BRAR g A - SLMEEMEEAEEEER T » EZ2FBAMHEEEEIE HU ([EHE > BRI

/J\%%ﬁi”ﬂljlﬂﬁ Agatston score HYFEATAZE » DA DLIR fg R BEAT - o] i Ry BERERVETAS

A .
Zl:l o -

BEPRHEST Agatstonscore FPAREEF > EsR(H A DLIR 524 o FHEN 120 kvp > 100 kVp & Ei{dilb 350
140 kvp HIIEEff - BEAMEBIEREENE S5 Agatston score » HE A RKIENES - HiE
DLIR EE4HE T » (£ S%LL TSl o #5E#E(T Agatston score F{d » R T B (KA EFmfd
5= & DLIR EE4H M4 -
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a A = i h B i e A B B (B i < 8 B R B 3R30

X|

[

b 1, RS Y, R BEIEES Y MRS 1, BRI

=
LRI SEAFREZERERRE, 2 PRS2 Rl

g

Hey
DL=TEA [E] e Y S R g (CT) R sS  HTBR A BN RS I TIE &2 - LR =Eny an'E ~ 1R fEHVER
RIE > DURSrERI -

%R SIS GRS

KFZELL =4 CT #EfTEREY - Hh# 7 5 B GE (Revolution Apex) -~ Canon (Aquilion One Prism) -
F1 Siemens (Somatom Definition Flash) o f /7 032 0] fEBRAT R R S 864k » 2 EEE 120kvp ~ B
e B (ATCM)BARS ~ VIEERE 5 mm » ZRAEEA(R)ZE - DI BN =UR o (5
TR {EAS (QRM liver phantom) 2B iEe A AG Tl S FCRT-ReERE 45 6T - A4S ENEE 70 B2 EE (hypo) K S
HJE (hyper) S HTERAY) - 5548 > HAMI—REER(QRM extension ring) > T]E A L EAEINE > F
DUEHRERG AYR R 8E » A2 (608 Ky hypo J¢ hyper By EEAT4EETIR » s26an'E DU
FESREG(CNR)UER - Fefi B & A DASG AR S S 2 B & 1512 (CTDIVAER - FFLAE{E(figure of merit,
FOMCNR) £ IR s 5 fVE BAfF | ERY4E & 73R o (8 IBM SPSS 22 [ Wilcoxon signed-rank test [f
EEUR AR - %5 p value < 0.05 FRRERIE AR -

&E R

GEIR

fESMIIRSERAY AR HUH7 15 > GE(G)~ Canon(C) ~ Siemens(S) CT {E (R & 45H7HY CNR (/77 £y -3.720.1-
-3.940.2 ~ -5.5+0.3 ; = ELEEN CNR HIlE 6.440.3 ~ 8.0+0.4 ~ 10.1%0.3 - idMIIBSEBHTES (25T
o TE(RE S 45ETHY CNR /KT By © (G)-2.440.2 ~ (C)-2.50.2 ~ (S)-3.4+0.3 ; =& S 45HETHY CNR HIl
E5(G) 5.4+0.2 ~ (C) 4.3+0.6 ~ (S) 5.740.3 ° A= KR E » 5 —fl A/ NIYBEAIHTEIES > Siemens CT
EFEENFEGE - BEIERFIVEIE  GE(G) ~ Canon(C) ~ Siemens(S) CT ¥EASIRAY CTDIV {{
FEhy 3.6~ 5.2~ 9.1mGy ; NIIBEESf CTDIv HIl & 6.6 ~ 13.1 ~ 22.8 mGy - HHEEHY » Siemens CT 7
Eiee 0 M GECT gfK o {B{H(FOMCNR) » SEAGIRIVIRA A5G KIT(G ~ C~ S) By £ 3.740.2 ~
3.0£0.4 ~ 3.440.3 ; =B FELEETY FOMCNR Hil B 11.341.0 ~ 12.1+1.2 ~ 11.240.7  4NIIESIB (K5
FE4ERTE M H FOMCNR B @ 0.8+0.1 ~ 0.5+0.1 ~ 0.5+0.1 ; =245 FOMCNR HI & 4.4+0.4
1.540.3 ~ 1.4+0.2 -

HeuA .
él:l aff -

=TG4 GE, Canon, Siemens CT % FFf4S £ AR IVIRRESRES - A ARKAHE - Siemens CT JBKEA%
oE c HERMERE o GE CT HIfE » o/ E8ig 2= » RIS R(K o M Canon CT RIR/MAE
[ o &G an B BRI ENFRIR - AHZEE R GE CT BifE -
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BB RS e 5 P B {5 R R T R 5 1 B Y s (5 i B B
oL R E

w0 Y, SRR BRE S BBIER Y, R Y PR
R EAEREZEERARE R, P UUIMEARE R R 2P G

HH
PRET Bl 1% 4 [ B2V RUA 2 {8 (deep-learning reconstruction image, DLIR){EFS{LA1¥ Bt
Bl Gard - BEENERE HIVERIREZ G - FMEGHI I (FBP)F 4 -

R R T A

{5 GE CT (Revolution Apex, GE Healthcare) > DL =f&& 8 BX 100 ~ 120 5z 140 kVp 57 HilfmiEHE
B g o LB RASEETTE 120 kV 5T - AHE FERVBUEELES (LY 88 A MH[ERY HU {H -
FE R Y MREHS(QRM extension ring) L7 HE B[ ERG » DU KRS AUHY BB - /e RS AT
% IH = AR EEE (5 BB ER Y Fat ~ Tissue ~ Fat+Tissue) » &Ef& B 2B /S EEEARDR] -
BIFE 2 (HEE ﬁ%MIE?@'% SN EE/MREERE - SRR o fRfhi& 2L FBP ~ IR & DLIR
“HUEBVRETRAREN - FrARIMEEEERIHE (ATCM) HEEIRL - EME (ZR R ERE)IN
HIIFE MRS ZE (& ROI B 5 » DAY std &R o« AHFELUEER (noise) FI1 CNR £,

o E 0 EERCE RN ES = MR R B G (B S

&E R

GHIR -

FERFFL(/ o EE R - >FRER) - /NMEEERES(1)DLIR/IR > FBP » (2)140>120>100kV 5 KAGHY

ﬂ?jﬁ*(l) DLIR>IR>FBP » (2) 140/120/100 kV - fH#A 120 kV BLAIEEE2G:AY CT {E(HU) > 1E 100 kV
Fe BF 0 140 kV F N (BIE KRGS I EA T IERIHE - MEEVEERGAT - A%

1%&197 CT {E(HU)ELHS > DLIR ZEER#Z FBP/IR KHY CT 1 o HEBHIEH ELAEEHEL (CNR)AYE LSS - DLIR

FHETY FBP/IR » DL Image) EFEFEZEMNIET 2% ROI BY CNR 34T © (1)F5HY CNR (BT © (2)/1

HEAUSFHE > DLIR/IR>FBP ~ (3) KESAUFHE » DLIR/IR>FBP -

A
Zl:l af -

SERET 2 © DUR FNEREEEIER IR 4%+ IR AR BB FBP B(% - (BEPINMBAITHS - ASIR
[ 5 B AR BT DUIR -
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An analytical simulation method for X-ray cone-beam computed

tomography

FTEE L BRES?
' B T RER RS LR T SRR

HEY

Micro-CT is a non-destructive 3D imaging technique that provides internal microstructure of a
specimen without damaging the specimen. Micro-CT is widely used in medicine, pharmacy, biology,
archeology, materials, electronics, geology and other fields of research. In this study, we aimed to
develop a small animal poly-energetic X-ray cone-beam computed tomography (CBCT). However, as a
result of receiving scattered photons, cupping and streak artifacts degrade the quantitative accuracy
and contrast of poly-energetic X-ray cone-beam computed tomography. Furthermore the analysis
results are also degraded due to the error prior information from X-ray computed tomography. The
Monte Carlo technique is a method for simulating scattered photons distribution of X-ray image.
However it is time consuming and the simulated image more likely to suffer from noise contamination.
To improve the quantitative accuracy, we proposed a method to simulated X-ray imaging and scattered
photons distribution and then perform scatter correction according the estimated results.

%R S Sapr

We designed a uniform phantom and a non-homogeneous phantom to validate and evaluate our
method. The non-homogeneous phantom contains two aluminum regions which were used to study
cupping and streak artifacts. The projections of the phantom were simulated using the Geant4
Application for Tomographic Emission (GATE). The GATE with PENELOPE model simulated data were
treated as the reference and were used to compare with our method. Based on the single scattering
model, the number of scattering photons reaching each detector is estimated. The distribution of
multiple-scattered photons is also estimated by applying the Gaussian model based tail-fit method to
the region which is outside of the object. After estimating the distribution of scatter, we can obtain the
estimated number of photons reaching each detector, which can be used for scatter correction.

e S

Results

The estimated scatter distribution using our approach compared well with the Monte Carlo (MC)
approach. When using uniform phantom and non-homogeneous phantom, it is evident that GATE
using the standard model and the single scatter model tend to overestimate around the peak when
compared to GATE using the PENELOPE model.
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Conclusions

This study introduces an analytic method to estimate X-ray image with scatter. Our method is based on
single scattering model but we used the Gaussian model based tail-fit method to estimate the
distribution of multiple-scattered photons as well. The estimated scatter distribution using our
approach compared well with the MC approach. The advantages of the single scatter model estimated
scatter distribution is that it is noise-free and does not need to assume that the object is comprised of
known materials, which is needed when the Monte Carlo approach is used. To perform scatter
correction for CT imaging, the noise-free scatter distribution is needed. When using a Monte Carlo
simulation to estimate the noise-free scatter distribution for scatter correction, a large number of
particles need to be simulated, and thus the Monte Carlo simulation becomes time consuming.
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e FF 2% P 0 TR 1T 55 M P T 5 I he

TRk~ EROT - BB 2 - woklE L S
'ERTAREREZBERINE S AR BEREH, P R IFAEER TEE 4
Hey
R RS IR T (FORYHR B E REENER L — - AMBOERES > 1]
FERITEENE - BEE - B - BERLURESEATS [BNEOE - EEHEEN 5 LA AE BRI H &
BHFEOEL - BIEAMFREAFES BRI - HVEBRRENGLREER > FHEE S
AEETFILZ SR - FEiTTH Bh e s e A S i 5 2Ry 2R e AR

et R T

AT IE B 4GRS A B EORHE - WEEBE U5 T th By B {5 (Burns) ~ &l S £ 5T (Infection and
Necrosis) ~ BXJ& (Pressure Ulcers) ~ J&E (Ulcer) Kz FETE S 1 (Miscellaneous Wound)Z: 748 RAYE
(R 2 BT AR - BFEVE - e - bR > FEFET TE
WHERE - DI A IRIVEIGRE R - 0 00 & B ot - e &edkat 5565 R AN &L
JEEAY o WA R B E BRI AE 48RS (Convolutional Neural Network)fgffi » SlE% FHAR (EHY4E
P& ResNet (Residual Network)fF Ry ELARZERE - HETT H # oy BIIE AT SR - &5 il AR
(Accuracy) ~ #Ef#E% (Precision) ~ 74[0]2(Recall) ~ F1-score }z Kappa —Z14:1{%%(Kappa Coefficient of
Agreement) Baag o I IIAAE

&SRB R

bFes RN - MRIRATUNER Z BRI B IR E R » A ResNet (RAERCIERE 2 F 1l - #E(T
TR (fine-tuning) K EEHTHNI 4R - 7E[E E 2 #((Batch Size=13 ~ Epoch=3){F)L T » & 10-fold &
Y EGEE T 1S45 B - EL Accuracy ~ Recall ~ Precision ~ F1-score 2 Kappa 454y Bl B 0.984~0.984 -
0.984 ~ 0.984 ~ 0.979 » 5 th 45 S5 BHRZ B A v A R T aE 22 < TR [F) (5 TR FT 700 © bt
FURTIBE S — B B SR G LA 2 Al RAGRE — P GBI G - RS
FUGEN B - ATERIRAY T g ~ 408k DURGEHES TSRS T84 E -
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T — U R

3 CTHHER LSR5

F—HX | HuRh 0 N218 JEE s ST

HF ] AR A H BRAN
130041312 | RCO-L (9 TLD BT 2L BT BERCR 0 2 BT i

' ' & >
19~13. ) EFENREH AR BrfE(E TLD B CETHARGIE | popare
13:12713:24 | RCO-2 FIRLR i O R AR

Overexpression of cofilin-1 interferes DNA damage response
13:24~13:36 RCO-3 by decreasing the expression of H2A.Z in overexpression SR
cofilin-1 transgenic mice
afmd g, ) Development of a virtual human CT image generation T
13:36~13:48 RCO-4 o Y ta
A2~ 4- i A H OB BN % 7T 8 RE /) (Radixact) YRR s
13:48~14:00 RCO-5 LY SR I FER LT
Renal Tumor Detection and Quantification in Computed
14:00~14:12 RCO-6 Tomography Based on Three-Dimensional Convolutional SR
Neural Networks
1914 ) A ER S ET R B R S i BRI A K E B EASEH | g
14:12~14:24 RCO-7 PNE Lo = TG
B | MR 0 N218 PEfe: wHELn
HF ] SR %EE RN
B B B S e T e 7| Bl v
£ E ) b PR BB RS o g Ml e F R A R = A R & R TR s g
14:57~15:09 RCO-9 IS AT FER
15:09~15:21 | RCO-10 ZEl ) = e EE RS e 2 R = s wTIe
15:21~15:33 RCO-11 BRI 5T B AE ) (Radixact) ZEMENSIRISIIE | MIADS
15:33~15:45 | RCO-12 KBRS R RIS TRE VB 2K RE < TE AR L
15:45~15:57 | RCO-13 | JEFI#R{FAIRIRE RS AL EN R A BRIRRE ST | BREE
Pulsed ultrasound inhibits LPS-induced inflammatory
15:57~16:09 RCO-14 responses in the colon and cerebral cortex via abdominal | S {¢5k
stimulation.
Low-intensity pulsed ultrasound improves cognitive deficits
16:09~16:21 RCO-15 after experimental traumatic brain injury: restraining the | #§ /5
activity of glia cells

PRSI 12 g (FRES 9 8 41 3 77 iE)
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RCO-1
{5 TLD #A&ea i AL IR AT FE U e it 2 SRS N T &

STE-u WU, IR L, FEGIHE Y, SRS % FEEE >, WIS L WOR T s

SR GO R, T IR, B A LA
Eiy
LSRR R TR — SR AR R PO TR A
(Brachytherapy)F% » &7 754 1115 TF 7% 2L 485N 100 B Dskin) - BRI, » A2t SERT 6
BEIEEER TR RAESIRFILR 2 Dskin -

R R T A

{# F #h & St Bl & =t (thermoluminescent dosimeter,TLD-100H) > i B {7 W & B 78 /I
(polymethylmethacrylate, PMMA)7E{HIAL 5 30 cm3 2= b (ERRG AE T ARG © S5 H 1921r )R
FTEEZE Y 380 keV, 20Gy HY &R AT 2 (treatment plan) » 5 TLD #EFTAEDK 1% - FIKF TLD #E{T 20Gy
F] 0.10 cGy HYHEETRSIE » DL Harshaw3500 [y TLD reader #E/T513E - M iRk /o4 m B ERAS #L 5 -

&E R

GE R B R

1SR IE 4R Fs"y(cGY)=0.5033x(nC)+8.8152" 455 R2 Ky 0.9957 » BURRAFHVRCIEAR RN » #5 A
HIZEEE > K ULTE & (Dskin, 0)5 6.08+1.09 Gy » {F /54 J5a] 4 /N4 » Dskin, 4 B 1.28+0.20 Gy;6
N4y 5 Dskin, 6 B 0.29+0.04 Gy » FEEHEHAEAE o TABIEREZLE 9 244 » Dskin, -9 & 0.15+0.03
Gy » BEEREIN 4% - AiETam TLD J7 ANE FITE S 9EHY BN il EDHIER & (Minimum Detectable Dose,
MDD) -

A,
él:l o «

4€ Brachytherapy » ${7=(IFEIETLSS 20Gy IRE/VGHHE - REBHERA @ HaweN/CESE
ABITR - EEREREAE - AT ZAVERIMEE D -

28



B1TEEEZHGENHBZ2ERANT | AIZBARRE

;.-\\_’
y@ ! The 17th International Symposium of Medical Imaging and Radiological Sciences—Integration and Prospects with Al

RCO-2
[EFREIREH 7 7AGRET SE(L TLD BAEHEHTEE e AL
flr BRI E IR Z H B a

KIRE L, PR 2LBRE Y, REE 2 THity 2, RBE3 REHB 4 BES Y
VBN B R R &, 2 PR R R B e B R g
PERRRANEN TR, PR REEE L

HH

DL ART 78 (& (Alderson Radiation Therapy Phantom, ART Phantom) » DL K H {735 BR 78 1)
(polymethylmethacrylate, PMMA)7E{HIFL 5 30 cm3 ZEHER 8 R AGIE A M8 B2 1T TRE S Fy 380
keV T HENAT GRERT » FEAL F-ilats 2L 5 ERS A R OB & (D) 73 fffi -

%R SIS GRS

{HF #hE ¢ & T (Thermoluminescent dosimeter, TLD) DA 192Ir HfJF %88 & 20 Gy T E 3=
gf 190 {E TLD J A fifs HHEfTIM B - fEAIH O 18 £Z(L18)f5F 3500 2435 St Ef 38 &
( Thermoluminescent dosimeter Reader) i :EEEEIRE (A) #4E)EE 150 °C » (B) fHziidx
7°C/sec > (C) FEANRHE] 2sec (D) fEnifE 230°C 1 (E) MrsrmlERr4EH 28 sec - FHERI/E
(AL 55 ERAR PN MR - 2T HE 1921r STJRFTEE 2EHY 380 keV » 20Gy HY)GHEETES (treatment plan) -

SRR

G R B B

AR EENRERIEN {6 EE M #Z S L WHEE PR &SRR R i k) -
B EAGHIR &S » F 6.0811.09 Gy » FH[FEEz/\ 0.2320.05 Gy » Wi awis B EHYE/ N AR
== (minimum detectable doses, MDD) -

A
él:l aff

RS RELARGE LI TSR LR AT RSB e s SRR
TR B0 » BUGRHEMTS - IILEEES e B RSB D R BT st
& RIS S -
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Overexpression of cofilin-1 interferes DNA damage response by
decreasing the expression of H2A.Z in overexpression cofilin-1

transgenic mice

L ETFRR
LRGSR AR A YR R R B N R 2 72 P

HEY

Cofilin-1 is the actin depolymerizing factor (ADF)/cofilin family. It regulates actin dynamics and
cytoskeletal organization for cell growth. In the previous studies showed that cofilin-lenhance cellular
radiosensitivity by by decreasing the expression of H2A.Z after over-expression cofilin-1 in vitro. In this
project, we will design a Cre-loxP based cofilin-1 transgenic mice model to address the
pathophysiological role of over-expressed cofilin-1 on systemic development and radiation responses.

%R S Sapr

We used Tamoxifen (feeding or i.p) inducible Cre-loxP recombination system transgenic to over-express
cofilin-1 and investigated whether over-expression cofilin-1 led to suppress DNA replicative licensing
to interfere DNA repair machinery for enhancement of radiosensitivity . First, we investigated the
survival probability of conditional transgenic mice exposed to ionizing radiation, the controlled groups
and cofilin-1 over expressed mice will be irradiated with single 6 Gy, 8Gy and 10Gy dose of ionizing
radiation. The tolerance will be determined by animal survivals, after irradiation, the change of body
weight in these mice will be measured and compared as well. We also used immunohistochemistry
(IHC) and western blotting to determine the expressions of DNA repair-associated markers such as ATM,
DNAPKcs, Ku70 and so on.

Results:

e S

Results:

The lower survival rate in cofilin-1 transgenic mice after exposed to radiation we observed, and the
expression of DNA repair-associated markers are lower in cofilin-1 over expressed mice than the mice
of controlled group.

Conclusion:

In this research, we proved that over-expression of cofilin-1 will suppress DNA replicative licensing to
interfere DNA repair machinery for enhancement of radiosensitivity.
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Development of a virtual human CT image generation toolset

e, MREM 2, ERE G MER Y
'RERE BEUGEBIURRER CERER RN,
VEERE T ILIEEREMIA, CRERE BEEREBRNRIEZ

HEY

The application of artificial intelligence (Al) to computer tomography (CT) images holds the high
potential to improve treatment planning, ultimately achieving the goal of precise radiotherapy.
However, the development of Al-based technology often hinges upon high-quality, annotated
databases. The acquisition of such clinical data is time-intensive and suboptimal due to the lacks of
ground truth. The study aims to develop a virtual CT images generative tool allowing to construct a
comprehensive CT images database with ground truth, encompassing organ contours, elemental

composition, as well as stopping power ratios and relative electron density.

%R S Sapr

In this work, we generate standard digital human anatomical models using XCAT (4D Extended Cardiac-
Tors) software and build the elemental compositions for each organs based on the ICRP 23 & 89 reports.
Then, we developed a GPU-based CT simulator based on ASTRA-toolbox. This simulator takes into
careful consideration the simulation of X-ray spectra originating from the X-ray tube, the establishment
of cross section table, photon ray tracing, integral detectors, and electronic noise. Moreover, to
facilitate the generation of digital CT images closely resembling those obtained from clinical cases, a
sophisticated registration method was devised. This technique facilitates the generation of digital twin
to align with clinical patient CT images, thus ensuring a more accurate replication of organ distribution
and body dimensions as observed in real clinical scenarios. Lastly, we introduced a virtual-to-real image
calibration method using the tissue characterization phantom, enabling the precise simulation of
virtual human CT images of known elemental compositions with real CT instrument characteristics.

&EIR L

We have successfully constructed 10 sets of virtual human CT images, comprising different ages and
body shapes alongside the creation of corresponding DICOM digital reference objects. While
mismatches in the alignment of small organ regions were found, the deformation registration of
standard digital human with clinical patient data allows us to generate digital twin CT images closely
resembling the respective patient for establishing a virtual human CT image database with a ground
truth reference. It would provide substantial support for the development of Al-based technology for
CT imaging and treatment planning dose algorithms.
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A H ORI TR RE )] (Radixact)HEREE R FE . TLD 3HHY
B

SREOAE Y, TOCH Y, MRS Y BEER P, T, BEIER Y, BREES Y REE Y
PR RERETRERE MRS, * PR E RN i,
SR ARERE A

Hey

o LB R BRI B B PR 25 TT 2 AE 7] (Accuray ®Radixact®) B2 (Hop S8 BEOAS Y 73 (o FH e DR
EF AR > MEARMRREES B ZAVER - RIS R LFER 0N - %
HEEMNEZENTIEANSME R Z TESZBERE » BRERENERETEZRE > H
[EF B AL e RSP ER R A & -

kR JT7A

{5 FHEAEE A EET(TLD-100H) &HIZ e RE V] L BRIR A& - W HLOE A H O =Uin'E TARE - B R
731 (ANOVA) - Eiiisell; H S H S B/ ERRAE ~ (@< 0 Al R(1) ROMRE-18 ~ 26°C(2)
fNERESR 3 ~ 5~ 7°C/s (3) THEWEE 120 ~ 135 ~ 150°C (4) G2 AUASE 225 ~ 240 ~ 255°C (5) FHEMRF
[ 4 ~ 6~ 8°C (6) EM[EIFREIFE] 4 ~ 24 ~ 48 /INE -

&R B

FEEHOAE TRE - RECAVERR (1) FERCLE 26°C (2) JIFEER 5°C/s (3) FHAVLE
135°C (4) R AUMSE 240°C (5) FHEAAFE] 8°C (6) BEMMEIRRHFE] 24 /Ny o FLrp(5)FHENE R B(6) &
IR A EEER(E OB R 95%) - EHBREGER 2 PEEE Ry 2.65uC - MHEER
HERR AR /] 0.38 i -
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Renal Tumor Detection and Quantification in Computed
Tomography Based on Three-Dimensional Convolutional Neural

Networks

Syu-Jyun Peng (E2{5£9), Ming Hao Wei(FE$44)?, Hung-Cheng Kan (H54%)3
Taipei Medical University (2 1[EEE KEL), 2National Central University (B8 17 5 95 K2,
3Linkou Chang Gung Memorial Hospital (#1540 22 BE[5%)

HEy
B Mk e B (Renal tumor) Ry B ML J7 528 111 S5 e LH Y Wk - (EE 3 7 ol R MR BT - o ] DA R a3

B RR R ATk Va2 RACHY B AR AR - B B 7 i M B A R R AE o5 BT THIEE -
BRI EHE R G AR R ER EAE LU R R E RS AR N ETHEE - L E
A AR BRI 48 B b RO RE TS AR A [F] > HY SRS s G B R (M B B AL R ERIR
B EE R -

%R S VS GRS

ARWFESEERE 382 Fii R E RIS LERHUH SEASET R &2 5 EIMATRE BB = 4 G ia thaS 4gis
(3D Convolutional Neural Network, 3D CNN)ZE£ERY Deepmedic £:RIPEEE 40 E] - S5—[SEREHIY &
TRHUEL & B i B FE R ) R[5 5k (Region of Interest) @ BEE AR IR I H PEERAG R NUIR
PRl o 5 P B A — P& B P B S B & S — 2 5 B B el -

&R B

SRS

AR 6 A B BRI R A\ AR RSEN g #2458 > Hoh 60% Fydlll6R4E ~ 20% Rolign e DUk 20%
FoEkEe - B BRlE e 77 B AE AV AE R 145 Dice (&R 88.19% ~ “PHIRFHERR Ky 90.36%LL K
P [EER Ry 88.23% o AR BN AT GRIERL S n] I B SET 24 b oy B R
AR BN H B ARG -

A
él:l aff

AW TR Y A S R R e s G T B e B Eh o BB AL - AR S H AR
BTG TR B B B BB E AL - MBI AT MRPRZET LR R e T e R
ELURAHRAREA -
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B B AT B B T AR 2 2 BB

s [ g
oA A
EIEMEY A7 2 A S EIEE L #iEEs L Bitheg!
L[ (B2 ER K EA B EE 2 (G BRI B RLER 2y, 2 B[R R PR B e iU B2 T R,
S B R R B P B R s

X
B

=]}

FI A B 5 R A e SRS B0 e S g (CT)im i it - PRETR A AR E K (Deff) ~ /KE EHL(Dw)
ST ) 2 28 (CTDIv) » B[S Fa R & #AE (size-specific dose estimates, SSDE) » DASE#EF R
CT BRIRAERHEIE & -

R R T A

CT {2t » (FH 40 Topo 2GRN TR It AW E R (Derr) » A EFLER - EERE
MRS E R EEIRECKES - (H/KEEERDWAEEARGEERS - BAEER CT G EE AT HTH
15 o EHET AR EE M - AN AKE & ER(DW) A ttE: - EiSETERES8
(CTDIvo) FEFAY 16 B 32 Ao BRI HIE SR BRI 2 > AR LA ERERI 2 s EE
YRGS > {H SSDE AJIEE 22 o FHUE B AG#E 5 A T IEMEHER B AR [EI fa 2 ERY
SSDE - Radimetrics software (RDMS) 2 EIEF FIH BRI IS @ rl4h B hr & (HIS) A 18 B ke
SR ERE ZE(PACS) - F RS BNIE 5 FI 5T RS AR Detr ~ Dw F1 SSDE © ABH7E 4K EE 5%
IRB HiH1% - Z25% RDMS ZH&EFLELE o 2Tl BB REERE(CT)  » 77 hI /& Toshiba (Aquilion One)
1 Siemens (SOMATOM  Definition Flash) —& CT » St ¥ Blig S ft BUSm i 2 8 CTDI I
¥FFEFS Desr ~ Dw il SSDE o

GEREGR

GER

[ RIS - Erh2ia & FleHERR A EE 18 5 - Bl 4062 f5(S FI T &% 1385 F1 2677 f5)) >
RE & 5193 51(1180 A1 4013 ) - FIEEIR/KE B EL(DW) T AN E KL (Deff i » —HE24H M
EREIEAERE - B AIHHE Dw =0.99 Deff - 16 (R2=0.94) ; &, Dw =0.91Deff+17 (R2=0.98) - [& A fiy
e Deff £y 263825 mm (177369 mm) » Dw 5 245826 mm (172-350 mm) > SSDE 5 6.582.2 mGy
(2.0-27.3 mGy) - [ A\ JE 1 Deff 5 270829 mm (189-417 mm)> Dw £ 262826 mm (182—393 mm)>
SSDE 5 11.173.4 mGy (5.8-34.1 mGy) » 54k » Fth 534715 SSDE B fy CTDIv &L » 5 A [ Hahze
SSDE =1.22CTDlv + 1.17 (R2=0.92) ; H&#; SSDE = 1.05 CTDIv +3.03 (R2=0.89)

A
él:l af -+

AWF5EEEF2E A Deff ~ Dw Fl1 SSDE FYEIG(HE ~ AEAE 2 TSR e/ N2 B R ERIE - e (itHafErifg 2h -
A E RIS KE & ERA 7% ikl CTDIv #A% SSDE Ay 772 -
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FLEE U EE ST BE B R T < A RO E B N E o i
A, B HmRES, FEEE Y, s L BRihs !
'R REREE BRI &, * Al R R BEFE U 2 BT,
P BB R B S B e B B R (LT
B
A [ B8 AT B RS g (CT) i & Y AR TR R 5 =X (protocol) - TR G S BB R & - 1R PR
| & X K i (dose-length product, DLP)EEHEA SR & NE -
%R SIS GRS
ARHFFC 4K ER 5 IRB ZH 1% > {1 F Radimetrics (RDMS) B 45 & B& [t & 2l Z:4F (Healthcare Information
System, HIS) 1B M/ (R 54 {5 £ 4 (picture archiving and communication system, PACS) » 5+ EENLF
ABEE & es EBIE 0 ICRP 103 s @iV AR & - i F e 2 il EisETE (CT)
UgEEFIZEEF22ETFl — & CT » Siemens (Somatom Definition Flash)F{I Toshiba (Aquilion One)RBEZ 7
HSBETEREIR - [ERRITIHIT - AR - BERIRG AR 18 B T2t » HUkH
B 2 H A AV El#RF - 2B E =G E o s 4715 ARAVBEE 27 (2020.1.1-
2020.10.31) » I HrimEAHEIT S (protocol) ~ SR EHIE - AREIE - &% - FINEALEE
fRTEAY DLP » STREHEIAGHES CT fRiv] 25 fEFIHY DLP BEHAA RIS NE - st {EH SPSS #E
7 Independent t %7€ (7 #8)E Mann-Whitney U £ € (JFH B&) (FAH AV ELEL
SRR
SR
W B S AE I H N FEAE A& Y NI RRFRAY » Siemens 765 AKX » Toshiba 3950 AKX - i&
FIEE B N E e E A & E (L AHRE - A PHAm & BA5LEL © Brain (70%) ~ Sinus (11%) ~ TMJ(7%) ~ Temporal
bone (4%) ~ Brain perfusion (3%) ~ Brain CTA (3%) ~ Other (2%) - .1 Brain £l Sinus 7 > 26%(94%)
BN TR (C-) A SR - F T BRI (C-CHV EE R HA BRI B 4T IR (C )y — (& -
AROE & (mSv) » SEH{ERFE#EE (Range) » Brain 3.4R 1.5 (1.1-16.5) ~ Sinus 0.3@ 0.2 (0.1-2.4) ~ TMJ
1.020.1(0.5-1.6) ~ Temporal bone 1.22 0.2 (0.7-1.8) ~ Brain perfusion 16.6[2 5.2 (2.8-28.9) ~ Brain CTA
15.2[2.8 (8.6-24.0) - R [EliF i =AU E MK > 2H Brain perfusion 1 CTA 4HRGHZEHR
Hak p [EH/NR 0.05 - Hoor > IR ICETE R — a5 B BEHER RoKids - BEED - Heghy - B2ASiEE e
Ay DLP BEHAA I 2 A% Sy 0.002770.0005 mSv-mGy-1-cm-1 - FLAEBE KA BRI 3R E
0.0021-0.0024 mSv-mGy-1-cm-1 o

A
él:l af -+

VEYS CT i » S EEACFE B Brain ~ Sinus ~ TMJ > bt Brain CT 70% - AHFZE S8 FHTEYS CT R EHY
THHIGE  EAANHIEMEZEZEE KR - FirdER ARG (protocol) » A gE HIET A R =
Fa o [EHE - MR EEE TR DLP S A = NE - HEMEEEE AR E -
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% P B i e e B F e Y 7 SO AR & R PR R RS S &
NS

FER G BES, EEE Y mER Y hsE
LRI EREREE GBI £, 2 PR R B B G,
P ElE R RN ZET
B
SRR b L B RS R R R iR R S L SR ERIE - A REIE o IR TR AR
BE > SH{GR9RE DLP MIEA R 2 HVEHRNEL - ISR E 2B VA REIE -
%R SIS GRS
Radimetrics software (RDMS)Z IS -RERER - BEER[E X St S BiIas fasayEsE - &t
HEANGERENANEENBBEERE - EEEEEHBEWE @ TEaRRERRE
(Healthcare Information System, HIS)A1EE % 52 15 65 (% £ 47t (picture archiving and communication
system, PACS) » ST EELH A s EBIE AR E (ICRP 103 ) - ARbFTAREEET IRB MH#H{% -
Z0=% RDMS 45 FRE B8 o 22 B Rl EE B BT 2 (CT) > $EE1 Toshiba (Aquilion One)#{l Siemens
(Somatom Definition Flash) —.%& CT » S+ ¥fgiEimiii £ ¥ 2020 LAV S EEHEAREIE - (M
3 MrfFt 7 =(Low dose ~ Routine FMIEE)AVELLFIFIE 21T - 1% @ FIFHEALEERENE =
/& (dose-length product, DLP) » FHHLHIE A AT 2-Z € Y DLP B AR R (58 - FHRHAVAH
FEC#EE > BIFIJFE SPSS 20 #E1T Wilcoxon rank-sum test 434745 ET ©
GEREE R
SR
ERSEAEES By 18 kDL L T2 ETRI R 8501 AU THUNE CT fiflh - Hoh &2 fi—i%E
Toshiba CT 75 4441 A » —REFI{EKHY Siemens CT 7 4060 A o fRfs=0AY A ZbEE » Low dose
(48.7%) : Routine (47.8%) : Other (3.5%) - E." Routine CT Jiif | BN T B EERIAY LR s 44.9%F1
2.8% - Low dose #1 Routine CT P faraH s A 1.0 Fi1 2.0 - Low dose F{1 Routine CT &k HY
YRS & - (1) Toshiba £ 1.6 A1 6.7 mSve(2) Siemens £ 1.2 F1 8.7 mSv- itz Low dose £{1 Routine
CT fFRHVAT RS B RIS MR A ERIRR ~ Bl ~ i ~ 25 - AT - 48 DLP I B AV A SOh 2
HEIA R E > Siemens 5 0.0228E0.0042 mSv-mGy-1-cm-1 > Toshiba 0.0221#0.0042 mSv-mGy-1-cm-1 ©
6 CT TR AR S B R BRI 2 - A4 0.0224[0.0042 mSv-mGy-1-cm-1 » {5
NI/ ERgiE CT > FimfHiey DLP B A & -

A
él:l af -+

e oh, 2R FTA CT (Toshiba fl1 Siemens CT)ia 2 » HEE R AF/ERE CT AU, » 5
= Low dose F1 Routine CT ¥ - fH#ZA Routine CT #7#44 > Low dose T DU N[ 3/4 DL _EHIA RG]
&= o AiHgeikH DLP M E IR A 05| E 8 A% 0.0224 mSv-mGy-1-cm-1 > A {LEERIAE 2
HIVBEWHIE -
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Zefi (B 22 i S0 BB Al g R A T
MER: TR, BFH
LB AR BRI 4, T PR B,
* o LB SR B e B e B R

EL:5

HRITHIR B 5 (COVID-LO)EE RIS B S BR 7 A1 T VRABI R 11 B2 IR SR A
TTTSNBESE © B EISTRIGHT - 1 RERT AT AL RERG COVID-19 fYZ2i e (A R s e
& (LDCT) fFfiAAESK H 2S00 - AHISE SAEREF LDCT APISRZ257 5175 3 48 - 6 0 9 Y
Zaff RN AR - AT I B -

MRt R IT A

AR S SR R (R 2 24 (R TR b 2 A 802 - IGAAT ICRP-103
e HETT T - EFIRHER A GE Revolution ACT SefHETTHYMS CT it - 3¢E {E /% 100kVp ~ 100
mAs ~ pitch : 0.993 + CTDIw 53 BIZE 5 © 0.41 ~ 0.49 ~ 0.50 ~ 0.64 ~ 0.72 ~ 0.73 (per 100mAs ) » Lt
B3 - 6 Bk 9 BAEAIG RSB AVEEE®L -

&R B
SR

SERBUNEBE A R ZE S LDCT fH T T2 S S ERIEZ R E X - HEl CTDIw
0.41 5 P& By 0.07mSv ; CTDIw : 0.73 RSP A & 0.12mSy » #F{E 0.05mSv » Af
ERHEREFEE DAL - ££ CTDIw © 0.41 B2 0.73 I 5 ~ M HRZHE - Z5E R 0.03mSyv -
PEE CTDIw HYSE IR E e 2 YE 10 - BEAh - FEIRZEAVSE 6 FHELSE o JAAG il i AH @k W A &1
15 By 0.05-0.08mGy » A3 & By 0.00-0.01mSy -
EE TR

RIBUTIEEERBUR - A FERIREEI T - fai Heas IR ry R AR E AR - £ AR
> Ba S AVER BRI R S 2R - HAGRAVIMESRY]N - NIE - (EEEFSE: > Ba SRy
U AT REAR ST - FEIRZEHVEERE > BRSEs B B B - 4255 6 B155 9 MR AR
Mg PR o SRS R E AN - B COVID-19 B HYRFIAM: - MEREHETAlHa bl
fha o BEAh > BN IRETEEEMNVEERE o B SRR > DU DA DR AR IR EE

37



B1TEEEZHGENHBZ2ERANT | AIZBARRE

;.-\\_
Q\\’g ! The 17th Intemational Symposium of Medical Imaging and Radiological Sciences—Integration and Prospects with Al

RCO-11

LB AOHTaR 122 TU R AE /) (Radixact) ZEtREF RIS

FREDE & e 2, WIS Y, FERL >, Tim ', BIER Y REE >
PR RERET RS S, ? PR RIS iR
SR ARERE A
Hey
FERBEERRHIE AR AR ARENEHAE - NI EREEBCH 2R T
i EALETHEMRIE - ERREERAGOCREST - fERTRIL % U RE T (Radixact) » HYZEHE R IR
AUERSERIE -

PRI

PRAIT TLD-100H - B3 B LiF(Mg ~ Cu ~ P) » By [ 25k TLD HYSEAFHIE - (T Furnace 47900 [5]
Ko [ELK AR Ry 2 240°C ~ ] R 30 5388 - STEMEERA T HARSHAW 3500 » SRR R EA
FEE 6MV 2 INT- TLD SRR - P4 < 120 °C ~ JIEEER: 11 °C/s ~ f AR E: 230 °C

BERA - A TLD I TEERUEIE  HIFRERZA AN 20267 TLD » [MEHFRIEREY TLD I TLRIERIE -

{32 TLD A EEHEHIE Z AVt - ff&iF TID & 3 B8 > 3t 67 L3 AINER
PUIERE B (Gentry) Byl > [RIMATERE Ref b SE RO M SR BRI T & -

&R B

B/ MfiRE Ry 5 4F(2023) 4/21~6/8 4k 48 K - )60 = NIERIRRIE £ =72 465 t 36 cGy [y Gantry
£ 60 351 > EAREE RAEIETI55HY 5.51£2.31 cGy > HILUE IR E AL ERE Gantry AT [
W - EER/ NTHRENGR  SAEEAR - 5% EfzEEe T hiEy =EHE -
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2 R R R TR NG BV R FRE < 1R [AIEAR
=L, GRS 2, R

HERVATEE RSNy AC Y (ENE R

BTGNS AYBEE GBI A,

MEATEER SN -Ey/l s AC 1 Cy B
HH
ST DRI EIRE B Z R (Low-intensity pulsed ultrasound , LIPUS ) ]84 {4 753K (Dizocilpine,
MK-801)57 3 1Y T2 S8R fiE (Schizophrenia) K EENIIATL 2 f2%E > $H¥IE[AIER (positive syptoms)
17 By i B maS IR THAE HEF TR ST » B LIPUS AR 48 B TER B8 L T B & SRR g 2 V&

45
LR 57

EEREIY)SLLL UPUS HETRDK 5 K - RERKNETT MK-801 JAIK - MG FERIETTHEETHIZ(Open
field test) S HiHK{EHIHHIER (Prepulse inhibition test) » fE/3:5F MK-801 /X% 1% 3 /NI EERENY)
T BV NI AT ZEEE (medial Prefrontal Cortex, mPFC) ~ FE{HI#7Z & ( ventral tegmental area, VTA )~
RFE % (nucleus accumbent, NAc) 7 iSaH#k 2 BS Y R 0 DL gl 4838t 24 (2 (Immunohistochemistry,
IHC)ER 22/ N[5 & [ (parvalbumin, PV) | N-FJE-D-K X S 1% 57 f4 (N-methyl-D-aspartate glutamate
receptor, NMDAR)ZRIH & K (4T c-Fos FRIE - FLATE 728 B A (western blot) s fHAK E AR AH
FAEH -

GEREE R

RIZEERGE S > THIELL LIPUS RIFEATIRER MK-801 o2 2 B)j 44 5 /& i (locomotor hyperactivity)
K ATAkE I (orepulse inhibition, PPI)AZ45 > FERCSR A]BEERIAIY LIPUS k4% MK-801 &Rk~
NMDAR IfEEECE K38/ 65-KDA SR lEHTF2NE (65-kDa isoform of glutamic acid decarboxylase,
GADG65)ZFFH » fIH] mPFC ANSEIRTHZETT (pyramidal neurons) & & 5 2z S &0 VGLUT1/VGAT ratio »

A RS GEES (Mesolimbic pathway) A 250 B &S TS L iR 2 B ped s 2
2(vesicular monoamine transporter 2, VMAT2) k7 B 1124 2 fedE 78 28 [ (Dopamine transporter, DAT)
KHIE -

Gham: IRIBERRAS RIS > THCLL LPUS AT 2088 MK-801 7&K mPFC ) GABA M fEffifigk
TCAZA8 - G PR ESEAR AR TTE b S B E MR S I M (excitatory-inhibitory, E/I) S » P08 %S
R R AR T R 25 RE (dopaminergic) (#4E - 2@ 7 TF [RIEARFRDSE - 227> LIPUS FIECE
> mPFC THERHYFRETTER » NEEHER LPUS EUE SRR EE LITE R L3 KR EHEZ B
jj °
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FEFH#R P AITS BE B R AR BN B R AT BRIRAE T

BREERE |, SRAER % PRECE °
PREMKRE BEZBREINHER, T ERERE BEZHREINRE S,
PR ERRE BEZAERIRE %

Hey

AHEZEHRF COVID-19 [i4s SR E BB AR - 128 " B eREieE s | ETIRREBH
5 WA SRR H 2 SR ER R E A (DOPS)sF BT TRER BB 1% - AT 5 A B3R A
5> DA SR S2R2E T3 B EERRE AMRRIRE TREE A e - WieftERPT
FTZNTT -

ARV Sabes

BFEsIgR s 105 I RBEEEREME R Z 824 FE2ET S & COVID-19 FHEARIEREE R
N - RERERT SGRIZ R TSR - FLIRIRH, -2 DOPS SFE A AR FRE TR
fli » DOPS 5F N B &2 B A HRPRALER 2 5T Bl - R FI4eaT#AE 1BM SPSS 26.0 EATER 34T > p
<0.05 HEAREMEER -

&R B

SRS

{6 A Pa i (i o sl 2 e IBR1& M K DOPS S¥E AR 77 Al Ky 64.55+14.67 ~ 69.43+4.75 | RS2
Bt B R F 2 EgeBa k. DOPS RFE A&7 75l Ky 64.55+19.72 ~ 66.67 £9.01 > F{ijf&1H DOPS ji¥
SN BRI - TR TRAEER L DOPS s EREE T - (E AP
B E RN 2B & (E  Cronbach’ a (5&(57 5l K 0.85 K 0.81 > DOPS S-& piAR & =R H47E
HAERRE > SBARTERETIIA DOPS P &EinEE LR ERIRIERE RN 56% - R R4S
& COVID-19 B AHRHAI: - 101 DOPS BAF RIEAEITEEE KV & - IBETTARSIE 24
RSS2 el B2 HEEAE

A
él:l aff

1 TR BT R ER | 2SR ESE G COVID-19 [ HRAAI: - DIEERE G BB ETHE - 38
HERPRE FiZ DOPS SFEIJTR » sHEERLREIRAE ] - AREE 2 LR 2Tl b2 BERE
17 - EBRAH RAHIHI K FNREEE R B BAE  ERIRHY AR |~ o] AE & 11 HGR 21 HL M AL e
7 BRI IIEIRIZ IR - ] DIZRRE e BT E S0 Bl - die MR R ARy
BEERRAL -
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Pulsed ultrasound inhibits LPS-induced inflammatory responses in

the colon and cerebral cortex via abdominal stimulation.

EETk Y, BT Y, R
NGRS R R AR YR R AR A

B

’é"‘xfﬁkﬁm_r % (IBD) 2 —1E1eM: B E % K s - BERREINETEREE - B8R - BB i A
BB EREECEE o IBD BB EHFE EERSYNEER (Extraintestinal manifestations, EIM ) » B2 ZERS
&~ K7 HEH@%DHWE%@?%%E Wt ZERANERNEEE B — e SRR - K
5 Ak B =0k =R (low-intensity pulsed ultrasound, LIPUS ) L4756 B BA (AS CReERIT 5% SR IEH
AHTE E AERFERE EES'@FEHJF&?% FEE Rz (LIPUS ) 245 AT DL A IR 4SR5 38 38 SR B4 AE 25 i (LPS )
5 [FREHY RN K78 %% 35

kR JT7A

AW FelE e C57BL/6 /N - A 7 REREBIBIE TS 74T LPS (0.75 mg/kg) » IL1E
A% 6 FRHEHED LIPUS (0.5W/cm2 F1 1.0W/em2) JiFTFREERESL - BFK 15 7388 > ik —K
LIPUS JEFFSEIRIER » WAV A RN G RENE - EEEFRIA T - BB RS AT RISH S
Bt -

GEREE R

Results:

{5 A RE B FEARETEE BN (LIPUS) JERRBHEKSE T LPS SREM/ N GERG A ARE S8 H 1L-6 ~

IL-1B ~ COX-2 # cleaved caspase-3 FYF=#E - i H {4585 MMP-9 F1 MMP-2 _EFf 5 B4 » LIPUS
JERFHAETE S T LPS SHENY/ NSRS 78 VSRR EREE RIS - MHEMEREZ LPS
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Low-intensity pulsed ultrasound improves cognitive deficits after

experimental traumatic brain injury: restraining the activity of glia cells
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Evaluate the in vivo detection imaging ability of 1231-KX1 on

pancreatic cancer model

Yi-Pei Ho'", Chia-Hsin Fan?, Pei-Ti Chang?, Yi-Hsiu Chung?, Robert H. Mach?, Chi-Chang Weng>®

1 Department of Medical Imaging and Radiological Sciences, Chang Gung University, Taoyuan, Taiwan
2 Laboratory Animal Center, Chang Gung Memorial Hospital, Linkou
3 Department of Medical Research and Development, Research Division, Chang Gung Memorial
Hospital, Linkou.
4 Department of Radiology, Perelman School of Medicine, University of Pennsylvania, Philadelphia,
Pennsylvania 19104, USA.
> Healthy Ageing Research Center, Chang Gung University, Taoyuan, Taiwan
® Department of Nuclear Medicine, Linkou Chang Gung Memorial Hospital, Taoyuan, Taiwan

HEY
Poly (ADP-ribose) polymerase (PARP) inhibitors are postulated to have possible therapeutic benefits
for the patient with pancreatic cancer. However, the treatment efficacy of theses PARP inhibitors has
been associated with the BReast CAncer (BRCA) gene mutation, however a predictive biomarker may
be helpful for the screening of patients suitable to receive a PARP inhibitor for treatment. In the present
study, a radioiodinated PARP inhibitor derivative (123I-KX1) was performed on Panc-1 or BxPC-3
inoculation mouse models to verify its potential ability to be an in vivo SPECT imaging ligand for

pancreatic cancer.

%R S Sapr

For the preparation of the tumor bearing animal models, briefly, Panc-1 or BxPc3 cells (~2x106 cells in
200pL PBS) were injected subcutaneously in lower right flank on 4-6 male Balb/c nu/nu mice (9-weeks-
old), respectively. Four to six weeks after tumor inoculation, each animal was received a dose ~0.6 mCi
1231-KX1 via the tail vein and applied for a 30 min SPECT imaging procedure (1hr after tracer injection).
After in vivo imaging studies had been done, all animals were immediately sacrificed and the tumor
and muscle tissues were dissected for ex vivo autoradiography (ARG) and the related pathological
staining. For the immunohistology examination on the tumor section, the PARP-1 targeting antibody
(9532, Cell Signaling) was used for the tissue staining and the images were acquired with AXIO M2
Microscope (Zeiss).

&EIR L

Roughly 1 month after tumor inoculation, all tumor-bearing animals were used for the in vivo 1231-KX1
SPECT imaging (Figure). Based on the imaging acquisition results on the pancreatic tumor bearing mice,
the tracer uptakes in the regions of tumor were 13.90.9 and 4.71.1 for the Panc-1 and BxPC-3 tumor
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bearing mice, respectively. The tumor-to-muscle ratio of the Panc-1 animal group is roughly 3-fold
higher (4.5 vs. 1.6) than the ratio on the BxPc-3 tumor bearing mice. For the following ex vivo ARG and
PARP-1 IHC results correlated well with the SPECT imaging data.

Conclusion: Taken together, a high tumor-to-muscle ratio of 123I-KX1 on the PARP-1 overexpression
pancreatic tumor cells bearing mice demonstrates this radiotracer may have the potential for use in

patient selection for PARP inhibitor treatment in the future.
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Fig. Representative 1231-KX1 SPECT images on Panc-1 and BxPC-3 tumor bearing mice and its image

analysis results.
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Longitudinal assessment of functional brain connectivity changes in

depressive patients using resting-state fMRI

BF%& Zi-You Qiu %, [#$H7Z Vincent Chin-Hung Chen %3, ZX5T/ik Yuan-Hsiung Tsai %%, 45EEF2 Jun-

Cheng Weng 35*
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HEY

As we know, depression is an influential disease in this society. 3.8% of the population, including 5% of
adults and 5.7% of adults older than 60, suffer from depression (WHO 2023). It may become a serious
health condition. In severe depression, frequently, someone often accompanies suicide ideation. Over
700000 people die because of suicide every year. Our study used resting-state fMRI, including the
amplitude of low-frequency fluctuations (mfALFF) and regional homogeneity (mReHo), to assess brain
functional changes in depression disease. This study aimed to examine (1) Whether there were any
brain function alterations in healthy controls (HC), mild depression patients, or patients with suicidal
ideation between time point one (TP1, baseline) and time point two (TP2, after therapy). (2) Whether
there were any brain functional changes among HC and depressive patients without and with suicidal
ideation from TP1 to TP2. Our previous cross-sectional study showed that depression is associated with
the frontal lobe and limbic system. Here, we want to find any difference in the longitudinal research
and validate whether the depressive patients after therapy have the same changes as the previous

cross-sectional study.

%R S Sapr

We recruited 83 subjects were selected and divided into four groups: 25 healthy control (HC), 27 non-
suicide ideation (NS), 18 suicide ideation (Sl), and 13 SI convert to NS (transform). All subjects
completed resting-state fMRI at baseline (TP1) and one year later (TP2) after therapy. We used mfALFF
and mReHo mapping to evaluate the function of each brain region by resting-state fMRI between TP1
and TP2; graph theoretical analysis (GTA) and network-based statistic analysis (NBS) were also
performed to assess their connectivity change from TP1 to TP2.

&EIR L

Results: By the results, we mainly focused on the NS, SI, and transform groups and found functional
activity differences, such as the cuneus and cingulate in the NS group, inferior parietal lobule, and
frontal regions in the Sl group; parahippocapus, thalamus and postcentral in transform group. GTA and
NBS analyses revealed different topological organization and slightly better local segregation of the
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brain network between TP1 and TP2. According to the GTA result, we discovered that transitivity in the
depression group has a significant difference. It means the transfer ability in brain function improved
significantly after treatment. In the result of the NBS analysis, we found that the NS group in TP2
retained significantly increased interconnections of subnetworks between the bilateral temporal lobe
than TP1l. We also discovered that the transform group in TP2 kept significantly increased
interconnections of subnetworks between the frontal lobe, occipital lobe, temporal lobe, and putamen
than TP1.

Conclusion: This study mainly investigated brain function alteration in three kinds of depression
transforms in two-time points. In summary, we found significant results from longitudinal research.
There were several regions altered in different groups. According to neural network analysis, there
were functional changes in the brain after treatment. The results showed increased transitivity within
the brain following the treatment, but there is a trend of decreased global integration. Our findings
provided more potential information about underlying neural biomarkers of various depression

diseases.
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Exploring the optimal reference region in a novel tau-PET tracer

[ 8 F]Florzolotau

Shao-Yi Huang?, Kun-Ju Lin% 23, Ing-Tsung Hsiao® 23
!Department of Medical Imaging and Radiological Sciences, Chang Gung University, Taoyuan City,
Taiwan
2Molecular Imaging Center and Nuclear Medicine, Chang Gung Memorial Hospital, Taoyuan, Taiwan,
ROC.
3Medical Imaging & Radiological Sciences and Healthy Aging Research Center, Chang Gung University,
Taoyuan, Taiwan, ROC.
HEY
A novel second-generation tau-PET tracer [18F]Florzolotau is capable of detection and visualization for
tau pathology in neurodegenerative disease such as Alzheimer’s disease (AD) and progressive
supranuclear palsy (PSP). The standard uptake value ratio (SUVr) is a simplified method for quantifying
tau deposition, but it may be affected by the selection of reference region (RR). Therefore, the aim of
this study was to explore an appropriate RR in [18F]Florzolotau by evaluating the diagnostic power of
disease severity in AD and PSP.

%R S Sapr

30 NC, 30 MCI, 30 AD and 14 PSP subjects were included in this study. All subjects underwent T1 MRI
and [18F]Florzolotau scans. PMOD 3.7 software was used for image processing. First, PET was co-
registered to the corresponding MRI. Then, MRI-based normalization was conducted, and SUVrimages
were finally generated by using different reference regions (cerebellar crus, brainstem, pons, white
matter (WM) and PERSI (WM and GM)). The comparison of SUV in 6 RRs in different disease group was
conducted for investigating the stability of RRs. Effect size with Cohen's d method between groups was
computed for determining the diagnostic power. One-way ANOVA and Mann-Whitney test were used
for comparative analysis and p<0.05 for statistical significance.

&EIR LS

Results:

For the stability of RR, the reference SUV in PERSI(GM) tends to increase with disease severity and with
high variation. Except for the PERSI (GM), there is no significant difference in the reference SUV among
all groups. Among all RRs, the reference SUV obtained from PERSI (WM) has lower variability. For the
diagnostic power, both WM and PERSI(WM) lead to higher effect size in Braak stage I/1l and Ill/VIin NC
vs AD and MCI vs AD, while a higher effect size in Braak stage I/1l between NC and MCI was observed
in the pons RR. Moreover, PERSI (WM) performed a great diagnostic power in the pallidum (ES:2.84),
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midbrain (ES:2.06), red nucleus (ES:1.83), raphe nuclei (ES: 2.17) and subthalamic nucleus (ES:2.53)
between NC and PSP.

Conclusions:

The preliminary results show that as compared with the conventional cerebellar crus reference method,
the reference method of PERSI (WM) performs better in [18F]Florzolotau imaging for diagnosis of AD
and PSP. Future works would contain more sample size and types of non-AD diseases, and also the
longitudinal data. Furthermore, the evaluation of the stability and practicality of the algorithm in PERSI
should be concerned.
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Evaluating glymphatic function in stroke patients using THK5351

PET imaging

PREE 1, B 2, AR 3
!Department of Medical Imaging & Radiological Sciences, College of Medicine,
Chang Gung University, Taoyuan, Taiwan
2Stroke Center and Department of Neurology, Chang Gung Memorial Hospital, Linkou Medical Center
and College of Medicine, Chang Gung University, Taoyuan, Taiwan.
3Department of Nuclear Medicine, Chang Gung Memorial Hospital, Taoyuan Taiwan

HEY
BT8R, - RBSIIME( glymphatic ) R &R ABSHIEHEY) (BREEERNES B ~ Tau
EH) EZEER - MG E R ThRERY 7% » BFEE IE 5% » 140 amyloid EY tau 1E

1% HUINS = 25527 E 8 7] DUAZREHE BT DNRE « IEFR2 4451 18F-THK5351 EA[H
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%R S Sapr
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( perfusion )ZHREFEARTE © M LP s2{AYVUREEE SUVr - AIZFRAEER 2% 3K (inflammation) f1EEY)( tau
protein JEFRHVHEIIRRE K T A AE A [BIRIEVHE o EUR 45 T RE 2 Rl /e IS M EE D RE VAR (S
2= KRR 20 RIS == BT A B VU RS 55 D76 2P 70 - DA B E ARSIy 70 F 8L SUvr 1Y 1E
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The Role of Fusion Technigues in the Classification of Chest X-ray

Images

Chin-Ting Lin?, Shih-Yen Hsu?, Hueisch-Jy Ding?, Yung-Hui Huang?, Kuo-Ying Liu?, Chi-Yuan Wang'*
!Department of Medical Imaging and Radiological Science, I-Shou University.
2Department of Information Engineering, I-Shou University.
3Department of Radiology, E-DA Cancer Hospital, I-Shou University.

HEY

Chest X-ray (CXR) imaging is pivotal in diagnosing various respiratory illnesses, including pneumonia.
However, challenges arise when differentiating between bacterial and COVID-19 pneumonia patterns
in CXR images due to their visual similarities. Accurate classification of these conditions is essential for
timely and appropriate medical intervention. In response to this challenge, our study employs a novel
approach - a hybrid deep learning method combined with a machine learning classifier - to enhance
the diagnostic rates for normal, bacterial, and COVID-19 pneumonia CXR images.

%R S Sapr

We harnessed an open and publicly available dataset comprising 5260 CXR images for our research.
This dataset allowed us to explore and evaluate the fusion techniques in tackling this classification
problem. Among these images, we had sample sizes of 1792 for normal, 1658 for COVID-19, and 1800
for bacterial pneumonia cases. Some convolutional neural networks were utilized to extract image
features. The fusion extracted features were used to classify CXR images by support vector machine.
To ensure the robustness of our models, we carefully tuned the hyperparameters, including batch size,
epoch size, and learning rates. The dataset was divided into three segments: 70% for training, 20% for
validation, and 10% for model testing. Validation indices, including accuracy and Kappa value, were
utilized to choose the best model.

&EIR L

Results: The fusion technique model achieved an outstanding accuracy score of 0.995. Accuracy is a
critical metric in medical image classification as it directly influences diagnostic rates. Furthermore, we
evaluated the model using the Kappa value, which measures the agreement between the model's
predictions and actual diagnoses. In our case, the Kappa value reached an impressive 0.991,
underscoring the reliability and consistency of our classification system. We also assessed precision to
measure how well our model discriminates between normal, COVID-19, and bacterial pneumonia
cases. The precision scores for these groups were equally impressive: 0.993, 0.997, and 0.991,
respectively. These high precision scores indicate that our hybrid Al model correctly identifies cases

within each category, minimizing the chances of misclassification and its associated clinical implications.
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Conclusion: In conclusion, our study represents a significant advancement in medical image analysis,
particularly in the classification of CXR images. A hybrid deep learning approach with a machine
learning classifier has demonstrated robust, reliable, and accurate performance distinguishing normal,
bacterial, and COVID-19 pneumonia patterns in CXR images. Further research should explore a larger
CXR dataset to enhance its impact for broader validation and improved generalizability. The integration
of clinical data and other modalities could strengthen diagnostic capabilities. This study addresses the
diagnostic challenges of similar pneumonia patterns, offering promise in combating respiratory
diseases. Future collaboration and research in medical imaging will build upon this foundation for

global improvements in patient care.
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Innovative Binary Al Solutions for Improved Identification of

Incorrectly Positioned Dental Panoramic

Li-Ling Chiu?, Shih-Yen Hsu?, Hsin-Yueh Su?, Yung-Hui Huang?, Chi-Yuan Wang'*
!Department of Medical Imaging and Radiological Science, I-Shou University
2Department of Information Engineering, I-Shou University, Taiwan
3Department of Radiology, Hualien Armed Forces General Hospital, Taiwan

HEY

The collective goal was to leverage cutting-edge Artificial Intelligence techniques to address a prevalent
issue in dental imaging—incorrectly positioned dental panoramic. In dental diagnostics, panoramic
imaging is an essential tool that provides a broad view of the entire mouth —including teeth, jaws, and
surrounding structures. However, obtaining a perfect panoramic image is not always straightforward.
It's common for images to be improperly positioned, and this seemingly minor error can significantly
impact the accuracy of subsequent diagnoses. This study aims to develop a blended Al strategy for
categorizing mispositions in dental panoramic images, employing binary two-class CNN methods.

%R S Sapr

Within a retrospective study approved by our institutional review board under the reference IRB:
A202205095. The images used for this research were categorized into five groups with 2448 images.
Using a dataset composed of 510 normal images, 375 slumped position images (E1), 717 chin-tipped
high or low images (E2), 546 open lip or tongue against the palate images (E3), and 300 head turned
to one side or tilted images (E4). The blended Al approach involved a series of binary two-class CNN
models to compare normal and each error category. Our methods implemented a blended Al approach
that involved a series of binary two-class Convolutional Neural Network, or CNN, methods. The CNN
architectures we utilized include vgg19, xception, mobilenetv2, inceptionv3, resnet50, and resnet101.
The hyperparameters had batch size, epoch size, and learning rates (0.001). The dataset was stratified
into training (70%), validation (20%), and testing (10%) sets for training and evaluating the CNN models,
respectively. Assessed classification performance using accuracy and the Kappa value, following a 2-
fold cross-validation schema."

&EIR L

Results

The accuracy (Kappa value) outcomes from binary CNN with blended Al approaches for the
comparisons between normal and E1, normal and E2, normal and E3, and normal and E4 were
recorded as 0.9986 (0.9956), 0.9976 (0.9937), 0.9895 (0.9475), and 0.9968 (0.9912), respectively. In
summary, these results demonstrate the high effectiveness of our blended Al approach, with some
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models achieving nearly perfect performance in detecting incorrectly positioned dental panoramic.

Conclusions

The results demonstrate that specific CNN architectures, namely efficientnetb0, inceptionv3,
mobilenetv2, resnet101, and resnet50, achieved near-perfect or perfect accuracy and high Kappa
scores when distinguishing between normal and all categories of incorrectly positioned images. This
highlights the impressive ability of these models to correctly identify positioning errors, which is
paramount in improving the quality of dental panoramic imaging. The study has shown that the
blended Al approach using binary two-class CNN methods is highly effective in classifying error
positioning factors in dental panoramic images. A series of binary two-class CNN methods have
potential value for clinical applications in dental panoramic imaging. In summary, our study illuminates
Al's significant potential, specifically binary two-class CNN models, for improving the detection of
incorrectly positioned dental panoramic. The high performance of these models offers an innovative
tool for enhancing image quality and paves the way for further advancements in this domain.
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Intratumoral injection of thermosensitive and sustained-release
nano-TiO2-loaded hydrogel combined with radiotherapy effectively

controls the growth of glioblastoma

Pei-An Chu!, Hsiang-Kuang Tony Liang!
Institute of Biomedical Engineering, National Taiwan University

HEY

Glioblastoma multiforme (GBM) is associated with a highly aggressive form of brain cancer. The death
rate for GBM, is unfortunately quite high, and the survival rates are relatively low. Clinical treatment of
glioblastoma typically involves a multidisciplinary approach, including surgery, radiation therapy,
chemotherapy, but the prognosis is poor after the clinical treatment. In this study, we would like to
investigate the effectiveness and convenience of treatment, combing thermosensitive and sustained-
release nano-TiO2-loaded hydrogel with radiotherapy to facilitate the synergistic effect for GBM.

%R S Sapr
To demonstrate the characteristics of nano-TiO2 and the interaction of nano-TiO2 and radiation, we
conduct WST-1, DCFDA assay and colony formation at mouse glioma cell (ALTS1C1), were determined
to evaluate the toxicity, production of ROS and the synergistic effect of nano-TiO2 with radiation. In
biomaterial, nano-TiO2-loaded hydrogel composed of hyaluronic acid / pluronic f-127, and hydrogel
was tested by WST-1, rheometer, UV-VIS spectrophotometer to demonstrate the safety,
thermosensitive and slow degradation. In ovo, Chorioallantoic Membrane Model (CAM) is used to
evaluate the therapeutic effect of a combination treatment involving a thermosensitive sustained-
release hydrogel loaded with nano-TiO2 and radiotherapy on the growth of glioblastoma. In vivo, we
establish intracranial tumor animal models, ALTS1C1 cells were intracranially implanted in the specific
position in the brain tissue of C57BL/6 mice. Hydrogel was administered via intertumoral injection, and
RT was delivered after the drug delivery. In addition, we will use IVIS to monitor the progression of
GBM. These experiments were crucial for studying the biology of brain cancer, which can evaluate
potential treatments. All of the above experiments were categorized by Control (Ctrl), nano-TiO2-
loaded hydrogel (Drug), radiotherapy (RT) and nano-TiO2-loaded hydrogel combine with radiotherapy
(CCRT).
&EIR LS

[ 455 Results])
WST-1 assay results indicate that there is no toxicity associated with nano-TiO2 and hyaluronic acid /
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pluronic f-127 hydrogel. Nano-TiO2, a photosensitive material. Based on the results of the DCFDA assay,
it has been observed that when particles are exposed to radiation, they generate reactive oxygen
species (ROS). These ROS molecules interact with and affect DNA. This interaction is believed to
enhance the effects of radiotherapy. According to rheometer and UV-VIS spectrophotometer,
Hyaluronic acid / pluronic f-127 hydrogel could undergo sol-gel transition at around 37 - C (body
temperature), and enable 24 hours drug release of nano-TiO2 before radiotherapy. Gradual release of
nano-TiO2 in order to improve its combined therapeutic effect when used in combination with
radiotherapy. In CAM study, we observed favorable outcome related to size of tumors. Specifically, the
statement suggests that tumor volume showed a positive response or change as a result of the study.
Finally, the injectable hydrogel is aimed to apply on the tumor region intracranially in mouse, and give
radiation therapy after 24 hours. The approach appears to be a combination therapy where the
injectable hydrogel may have a specific purpose.

[ 45zm Conclusion)

This study demonstrated that thermosensitive and sustained-release nano-TiO2-loaded hydrogel
simplified intertumoral drug delivery and accomplish the synergistic effect with RT. The result suggests
that nano-TiO2 is used to sensitize cancer cells to the effects of radiation, making the radiation therapy
more effective in killing cancer cells. The combination of nano-TiO2-loaded hydrogel and RT can
effectively control the growth of glioma cell, which is potential for clinical applications. Hopefully, we
can not only apply this therapy to cure GBM for clinical but also facilitate the development of treatment
strategy in the future, and the number of patients who can benefit from treatment will increase.
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F5 60% /2 80% > IMPY #f)> SH-SYSY F1 PC12 AHAHAYEZZEAHIL > {H SH-SYSY S8 131 85 R BiURY -
ARITEE SRR lodogen HLIA By 1BU- IMPY 55K 2 i fE 7730 4HREE RO 5P ERaT 1BU-
IMPY HYZEYTE Y eI B R R st LHVEHA -

61



O BlTRBEXZGERSGNEERMAND | AIZMARRE

& J The 17th International Symposium of Medical Imaging and Radlologlcal Sciences—Integration and Prospects with Al
BPO-4

Investigation of senescence features in overexpression cofilin-1

transgenic mice.

Fang-Yu Li%, Yu-Chuan Lin?, Yi-Jang Lee 3
!Department of Biomedical Imaging and Radiological Sciences, 2National Yang Ming Chiao Tung
University, Taipei, Taiwan

HEY

Cofilin-1 (CFL-1) is the actin depolymerizing factor (ADF)/cofilin family. It regulates actin dynamics and
cytoskeletal organization for cell growth. There had been studies demonstrated that cofilin-1
suppressed G1 phase progression. And senescence occurred mostly in the G1 phase arrest. In the
previous studies enforced cofilin-1 caused G1 phase arrest and also showed that cofilin-1 was up-
regulated in cells exhibiting senescence-related phenotypes. It played an essential role in normal aging.
However, fewer studies investigated characteristic of senescence by up-regulation of cofilin-1 in animal
models. Therefore, in this project, we wanted to explore the mechanism about senescence in the over-
expressed cofilin-1 transgenic mice. We investigated whether overexpression of cofilin-1 led to early

aging and appeared senescence features.

%R S Sapr

We used feeding or intraperitoneal (i.p) estrogen receptor modulator tamoxifen (TAM) inducible Cre
recombinase (Cre)/loxP system transgenic mice model to increase cofilin-1 expression. We confirmed
that loxP-emGFP could be popped out to enable cofilin-1 to be expressed in large quantities by in vivo
imaging system (IVIS) and polymerase chain reaction (PCR), and expression of cofilin-1 was measured
by quantitative PCR (qPCR) in transgenic mice after tamoxifen treatment. Then, we observed activity
tracking of over-expressed cofilin-1 transgenic mice, age-matched wild type (WT) mice and old mice
by camera for one week. In addition, over-expressed cofilin-1 transgenic mice also underwent
magnetic resonance imaging (MRI) examinations to perform brain image. Finally, we used
immunohistochemistry (IHC) to determine the expressions of cofilin-1 and senescence-associated
markers such as LaminB1, p53 and SA-B-gal in tissue and organ. We quantitated data by ImageJ and
statistical analysis was performed with GraphPad Prism software.

&EIR LS

Results:

The results of this project, IVIS and PCR data showed GFP signal became weak and emGFP was popped
out. In gPCR, expression of cofilin-1 increased in transgenic mice after tamoxifen treatment. Besides,
we observed the activity tracking frequency of over-expressed cofilin-1 transgenic mice during the
nighttime active period (20:00-08:00) were lower than age-matched wild type mice, and there was no
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statistically significant difference between over-expressed cofilin-1 transgenic mice and old mice. On
MRI images, we also found the lateral ventricle volume of over-expressed cofilin-1 transgenic mice
were enlarged than age-matched wild type mice. In IHC staining demonstrated over-expressed cofilin-
1 transgenic mice had higher expression of cofilin-1 and senescence-associated markers in tissues and
organ such as ears, stomach, small intestine, liver, and kidney compared to age-matched wild type
mice.

Conclusions:

This study successfully established an over-expressed cofilin-1 transgenic mice model. In addition, our
results showed that over-expressed cofilin-1 in mice provided characteristics as early aging compared
to age-matched wild type mice. In the future, we can use this over-expressed cofilin-1transgenic mice
model to examine about neurodegenerative aspect to proof senescence phenotype by using brain
tissue-specific transgenic mice and better understand the pathophysiological role of cofilin-1 in
senescence.
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Longitudinal assessment of brain volume and shape alterations in

the depressive patients with differential suicidality

WY Yi-hsiang You !, [#$5 7% Vincent Chin-Hung Chen 23, ZZ5Tf Yuan-Hsiung Tsai 4, 43E&F2
Jun-Cheng Weng 35"
VREREREZGEBINTIE R, P RERERER,  BRERAOCR G R,
' EERBELQBEBNZEN, C RERERSH B SR B2 G
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HIARHSRGTRAYEE, -

%R S VS GRS

AWFEHEE 26 firlEE A ~ 29 fUREEBEEE - 19 UFERECNEEEREE - —F1%&
AEHEE— MR AR R B T AR SR - WU B AR B e FHEEARER -
PLF B8 B #% = 2 2 72 (Beck Scale for Suicide Ideation, BSS) ~ 7 %3 JfE & 3% (Ruminative Response
Scale, RRS)~JE[K &8 &3 (Hamilton Depression Rating Scale, HAMD) ~ B [5¢ £ fE FIH1#2 & 7% (Hospital
Anxiety and Depression Scale, HADS) - £ {5 F] SPM (Statistical Parametric Mapping, Wellcome
Department of Cognitive Neurology, London, UK)Ed VBM (Voxel-Based Morphometry, University of
Jena, Department of Psychiatry, Jena, Germany) 8GR IEsZ G 3T 22 2 - T2 32 f A it
BEAERIDIBREL ~ MR - BEFRIAIKREARENZRATERAEIL - FETURER
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JE (paired sample t-test) FEEZEAHNZEEIEENE - BRI H AT RERRYEL - IEDIENK
T S T(repeated measured ANOVA) ELi —4HHIRSEIAGIRAVA 2 -
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GRS ERERE T - LK% HINIS TS LETR frontal lobe A #G1E_EHICLEE » thalamus
BEFRE) - [EIHFAE corpus callosum, cingulate A BEREAIE N - HET B IS EREAERE S LAY UE
EFE s TR A BB SNEEEEEEJ » 1R T occipital lobe Eil temporal K parahippocampa
gyrus HYRSTEAYICEE » HAMASERAS IR S bt SRR T B E B REUEE - BN EEIEEEY
NETE R 4H M o v DASSIREEHE B2 4 1F frontal lobe K7 corpus callosum 7 ELERHEZERYZE4E ©
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dam - SR RN S AR E B A AR SN E R ERIE B AT aE AR R ISR AR 2
fb HIEIEE A > 2BEER AN frontal lobe K corpus callosum 5 ELEIHRAN 24 - HIEHLE
AR AITRHVAZ ST - A REE B T HSIG I R F 5%y frontal lobe, cingulate, corpus
callosum » HEHRIFELE2F EBKRE S EHEE I > occipital lobe Bl temporal K
parahippocampa gyrus &t & H ESfgE FAvEs L o
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CNN-based autoencoder and machine learning model for

identifying bipolar disorder patients using diffusion MRI

H4H 7 Ju-Yun Cheng !, ZF¥ Che-Yu Hsu 2, B4{2& Huai-Hsuan Tseng 3,
[HAH= Po See Chen 3, £E&FZ Jun-Cheng Weng %"
'RERBATHEEZZ,  REREREZHRERHTIE A,

P BIL IR R P e B P B B2 2ok R R
HEY
Az EZE B EAIER B BN » 456 HE)4RiEEs (autoencoder) F1 25 ik 2R 22
(machine learning) 77 HELE » TEURT®EEf 4% £ (bipolar disorder) 835 HY KR 2 BB IE H A KA 52
g HHZEE - iR EE E—EEEREEHE - K28 550 TEREREZMEZ - HiER
W9 SRR —TEA T EARIE T - sEdElBn MR B A2 ET - e 2By R AR -

%R S VS GRS

BFIERRBE UL R T 62 i MR B B AL FASENY 62 FAIEH ANVIERGEIR/ER g-ball
imaging (QBI) KRG » IR o I RBSEEREFITZ REERFF 2 » DA FSL B2 DSI studio ¥ 52{5 1 TRl
R EHEL S QBl 52 5T generalized fractional anisotropy (GFA)EZ normalized quantitative
anisotropy (NQA)E2E5(5: - & T R GEEEE L R A2 ENRHER & - FfMERAE
BdmiSes TR EIHD BEdRtEes e —EIREEEE A AR EEEENRERE TR -
TERERIFN SRR AL T > BT BIER A T 2 HEE - B4R MEHIH 5317 (linear discriminant
analysis, LDA) ~ #3185 % (k nearest neighbor, KNN) ~ figf# &K (random forest, RF)FIfR[EfEE 2
Ft(extreme gradient boosting, XGB)3% » 32 LEELAFIAGIISRIEARY > RHHTE S G EE T3l 4F > 1
FUMEGE @i 1) B & FEFH (confusion matrix)fl receiver operating characteristic (ROC) {45 5K 5 FAH »
ROC i F R RIS LA [E 0 J 8 NI MERE -

&E R

GER R RS BUAETE A EE MR B A RIS 5 T HEUS T A EOIMERETEIE > ROC #4345
Wi - B AR A E 0 B0 AT AV Eh 4R T iHifE (area under curve, AUC)E DL XGB i 15(75%) » R
FIER B AR SIS RIEE ]  JRAEEAEREUS - H AT EIVE IR K 0.73  H[0]% 5 0.71
FIFL 1553 K5 0.74 > 33 ELp G M ATA BN T R AT MERE -
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FHA%E Lone Bone Measure ~ Pelvis i Frog Leg » BEEMFIH X StiVse{Gss BlfHEBh 4% Hilgenreiner
Line(H Line) ~ Perkin Line(P Line)L Kz Shenton Line 22 &4 &5 DDH -

Hilgenreiner Line Eil Perkin Line f<F #5158 E71 77 Ry (SR B S BRIEALFY T ARISRERAY 1.0, > Shenton
Line Y 248 A RE 711 S A2 A BR A B - A fir

&E R
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Hemoferritinosis on CT Image: Case Report

1CHIH-CHENG HSAIO, 2BO-YEN HUANG
Dept. of Medical Imaging, Taichung Tzu Chi Hospital, 2Buddhist Tzu Chi Medical Foundation

HEY

Hemoferritinosis is a disease of iron overabsorption in the small intestinal mucosa caused by a
mutation in the HFE gene, which results in a dysregulation of the iron absorption mechanism in the
digestive tract, leading to the accumulation of iron in the liver, heart, pancreas, and joints due to failure
of iron metabolism, resulting in organ pathology, and the presentation of a Hemoferritinosis case
report to explore the imaging manifestations and diagnostic modalities.

%R S Sapr

The case is a 57 years old female patient who had a car accident on 2023/08/31 which resulted in right
pelvic pain and incapacitation. After the emergency doctor evaluated the suspected fracture, a
computed tomography (CT) of the abdomen was performed, with the following conditions: mA: Auto
Min 150~Max 400, kV: 120 kV, Slice: 5mm, WW/WL. WW/WL: 350/ 40.

&EIR LS

[ Results and discussion )
1. Fracture of the inferior and superior rami of right pubic bone, right iliac bone, and acetabulum are
noted.
2. High attenuation of the whole liver parenchyma is noted, in favor of hepatic hemosiderosis.
Before hospitalization, the patient had a cardiac clinic visit, abdominal ultrasound and blood test, no
lesions were seen in the ultrasound, and the kidney function index of eGFR:49.2 was found in the blood
test, which was suspected to be a moderate chronic kidney disease. It is difficult to find patients with
hemoferritinosis in the above symptoms and examinations. Usually, in patients with functional injuries,
blood transfusion over a long period of time will also cause iron deposits in the liver.

[ Conclusion]
CT for hemoferritinosis, can be observed in the liver HU value as high as 75-135HU (normal for 45-
65HU), in the Asian race carries the cause of the rate of about 8.5%, most of the patients for the health
checkup blood draw accidentally found, so there is no symptom, or is due to other diseases and blood
tests learned. Symptoms are not specific, the most common are fatigue, right upper abdominal pain,
joint pain, and melanin deposition (Hyperpigmentation). CT images are presented to help recognize

the differences from normal images.
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A ZE(E I —4E4(2019/12~2021/7) #1451 129 {ir#y AD EBHEEERER - Hh B SWikiEs
(MRI) ~ LG ERTE  HILHERESE MR 2E e r Vs B Az LB (CAT12) UG iEE &
afl > ALLL MRI TR ] R I PR (5 B 2R (COR) 2y BUfE /&y AD BREEFER SR ETR © RAE Z4r Y
BRHEIFRG I REIEANEEGR - A FIRVEREE AP Rl > B8 A 27 A [EE
RICPEIeR - et NGRS S BRI -

&R B

GEERBLET SR ¢ B RN [RIRH R 8 U7 A APk e AR BB W T ATl R Lh ARy A o i A5
(Gaussian NB) ~ Fi P45 1 55 (XGBoost) k8 B { LA HE AR (Light GBM) Ay ZEREMER =) - 735l =]
7 0.857 ~ 0.785 J¢ 0.714 : ¥ =AU Out-Of-Bag HYfEADKHH EZEAVFFEAL T - Ak
B BT R B ISOR Y B BAEC IR KR IR P fea i -

&ficm © FEHH CAT12 53t MRISZEFTS EIRVASIE & al4S SR 25 R IR E RS RACE N P
AD EEETEE ERBEATETIHY » HERR b AR BRI ER R T VA S8 B 2 AD 2 BRI
M e
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Flat foot radiography automatic landmarking by using object

detection algorithm

Hao-Shan Wang!, Te-Wei Yang?!, Ming-Hsiang Hsieh'
? Chi Mei Medical Center Radiology
HEY
The weight-bearing lateral foot radiograph is used for assessing the stage and diagnosing flat feet in
clinical. However, the assessment not only requires manual landmarking of reference points but is also
affected by subjective judgment and clinical experience. Hence, the aim of this study is to automatically
landmark the reference points through object detection algorithm.

%R S Sapr

A dataset comprising ninety-seven retrospectively collected weight-bearing lateral foot radiographs,
which includes both left and right images, was subject to random allocation. 60% of the dataset was
designated for training, 10% for validation, and the remaining 30% for testing. To develop the YOLO v2
object detection algorithm, two convolutional neural networks (CNNs), specifically darknet53 and
resnet50, were employed as feature extractors. Each model underwent training with three distinct
batch sizes: 5, 10, and 15.

&EIR L

[Result]
Upon evaluation on the testing set, ResNet50, utilizing a batch size of 5, demonstrated superior
performance across all three data points. The optimal pixel difference in distance was 0 for Point A, 3
for Point B, and 1 for Point C. The mean pixel difference in distance measured 6.149 for Point A, 6.393
for Point B, and 12.116 for Point C.

[ Conclusions])
The application of an object detection algorithm has demonstrated its utility in facilitating the
automated landmarking of flat foot radiography. In this study, it was found that ResNet50 emerged as

the most effective convolutional neural network for feature extraction.
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Deep Learning-based Automatic Segmentation for Myocardial

Perfusion SPECT Imaging using V-Net

AFRY, BERM2 EREY ZEE &me, MEEY
'REERE BEPGERTHER CEERE BEZGERRFER
NEERE T IREEMEMITRT, TR ERERE R ERINTIE &,
AR T RN

HEY

Single photon emission computed tomography myocardial perfusion imaging is one of the main items
in nuclear medicine examinations. The generation of polar maps from SPECT images constitutes a
primary modality for diagnosing myocardial infarction. However, the creation of polar maps often
necessitates manual delineation by clinical radiographers, a process characterized by its laboriousness,
time-intensiveness, and reliance on individual expertise. In light of these challenges, this study aims to
develop an automated segmentation method using deep learning for SPECT cardiac images, with the
aim of expeditiously producing objective polar maps.

%R S Sapr

In this work, we established a SPECT MPI dataset of 27 patients from Keelung Chang Gung Memorial
Hospital. We began by manually aligning the cardiac axis and creating ideal segmentation label images
using PMOD software as training targets. We proposed the V-Net neural network architecture for the
development of the cardiac image segmentation method. The 27 image sets were partitioned into 17
training sets, 5 validation sets, and 5 testing sets in a ratio of 7:2:2, respectively. Hyperparameters were
configuring with 50 iterations, a learning rate of 0.001, and training facilitated through the Adam
optimizer. Performance of image segmentation was evaluated through Dice coefficient and structural
similarity index (SSIM).

&EIR L

The developed V-Net for SPECT cardiac image segmentation in testing sets achieved SSIM and Dice
coefficients of 0.98400.024 and 0.7350.0036, respectively, compared to manual segmentation. This
result demonstrates our initial success. Future efforts will focus on optimizing training parameters and
loss functions to enhance segmentation accuracy and integrating the algorithm into cardiac analysis

software to streamline image analysis and aid precise diagnoses.
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Automatic Localization of Landmarks and Measurement Analysis
Platform in Cephalometric Images Based on Deep Learning Target

Detection

Cheng-Yu Lei !, Chi-Yuan Wang?, Chung-Kun Yen3, Chia-Jung Cho?, Yung-Hui Huang 2, Kuo-Ying Liu %,
Shih-Yen Hsu **
!Department of Radiology, E-DA Cancer Hospital, I-Shou University.
’Department of Medical Imaging and Radiological Science, I-Shou University.
3Department of Mechanical and Automation Engineering, I-Shou University.
4Institute of Biotechnology and Chemical Engineering, I-Shou University.

>Department of Information Engineering, I-Shou University.
HEY
In clinical orthodontics, cephalometric analysis predominantly relies on manual identification of
reference points, which is inherently influenced by individual judgment and clinical experience. Given
these limitations, the principal objective of this research was to leverage deep learning methodologies
for the automatic identification and marking of cephalometric reference points.
%R S Sapr
In the present study, we utilized a deep neural network to facilitate automatic marking on
cephalometric images and conducted comprehensive analyses, encompassing both distances and
angles between these identified points. According to the clinical, there were 12 points included in this
study and through two steps. To advance the development of this automated annotation technology,
the YOLO (You Only Look Once) deep neural network model was employed, enhancing the precision
and speed of automated marking. Concurrently, by automating measurements between reference
points, commonly used clinical indicators could be effortlessly calculated. The effectiveness and
reliability of the proposed model were assessed using various statistical metrics.
&EIR L
From the result, the model trained via deep neural network methodologies exhibited an average
precision of 90%. Each point's accuracy ranged between 72% and 96%. Further, in the clinical
evaluation involving five routine measure works. Two of them displayed a negligible measurement
deviation (less than 2 mm) between automated and manual annotations.
The methodology introduced in this investigation offers an automated paradigm for cephalometric
analyses. It not only proficiently identifies and locates markers but also computes inter-marker
baselines for subsequent data evaluations. This automated approach promises to revolutionize
orthodontic analyses by alleviating the tediousness and inherent subjectivity associated with manual
procedures, providing a more consistent and time-efficient alternative.

83



B1TEEEZHGENHBZ2ERANT | AIZBARRE

;.-\\_
Q\\’g ! The 17th Intemational Symposium of Medical Imaging and Radiological Sciences—Integration and Prospects with Al

BPO-22

FEF 2 ERMS RN B BT EEE B EBUIE 25T

FEE Y, EHOT?, BIHIE®, ok 2, BRRE ¢, L= Y
'EBTREREMNIESE R, R ITRERBEZREBRTIE R, B GREB BT,
CHRTRBEENEHER

Hey

BE NG ERNELEAERERE - JHRAM - SEFEE - AR ] LUEERIR 24
FLZHEES > CERSEEK EWEZER - AR BE AR ABGHSNS BRI & -
ARMERERZHEERVREARINS - EHABEET NEGNSEULENRLEBETLEZ —K
PREX - AW H RS —ERANFRE S EEEEE NG Bl B - DB R
E AR IIREREHAEERE T A - (Eifies 2 iy IEaEE: -

ARV Sabes

AT FE(E RSB R AR T KRB RGN - PR W & A AR IS AR 2 i A T
i DR E NS R ERARER - WREFINFIR GETRRTRE - Ao - Ml
REEEVER - ] R IIE BRI EERIRR MBI S E R - A RIS T EERR
R KA E RGeS 2 F » ERTEE T H - AW T FEiiacss ERY
(i &, M AREEBE 73 Rodll SR EERIMIEALE - A5/ SR - {52 2 B4 (Fully Convolutional Network »
FCN)AEFTHAAIR I SREARH &% - AR B BT T T U B IR R G 1T me ST B s

&R B

SEARBUTR F BARR G/ SRAY FON BARY - P50 B RaE i Ry 0.98 & Fl R R G AET THll IR AR
B RS P OBR Ry 0.94 > IEFBEE 2 TH50BR Ry 0.93 - AW5EaE - EEE
FRARHAREEE BTy BUE AT THY » Aol SRAVIS L e B Ehpt AR SC R Y
s B I - BRI (E A S5l SA EEAVER ML AR AE R FIRE AR VB T H. -
AR B E DR B E - /e IIZESE SR G EEVEE - thhh - HALISRE
R RERIGEGHIER -t DIETE SR IR R R B G HIRFRIRA o ARHFER RS
RAATE N EERZEEE) - SUERBERETNEE TR - ESERZERE T EH
RETFFAESE -

84



O BlTEBRSELRENGIRZERMST | AIZRALRE

% J The 17th International Symposium of Medical Imaging and Radlologlcal Sciences—Integration and Prospects with Al
BPO-23

Automatic Segmentation System of Abdominal Ultrasound Images

Base on Mixture Deep Learning Methods

Ya-Ching Hsu?, Yung-Hsiang Hsu?, Shih-Yen Hsu?, Yung-Hui Huang?, Chi-Yuan Wang'"
!Department of Medical Imaging and Radiological Science, I-Shou University.
2Department of Information Engineering, I-Shou University.

HEY
Ultrasound (US)is a non-invasive, mobility, no radiation, and real-time imaging tool. It has become the
first-line tool for the clinical diagnosis of abdominal diseases. However, US imaging is easily affected by
the operator's subjective judgment, resulting in cognitive deviation among different operators. Imaging
angle, imaging settings, the operators’ experience, and the subjects’ condition make it difficult to
identify the organs and recognize abnormalities.
%R S Sapr
Ultrasound images of this study were collected by imaging the abdominal phantom. Some image
augmentation methods were utilized to make images more similar to clinic images. Some pre-trained
convolutional neural networks (CNN) classified images into two categories (with liver and no liver).
Each group of images was used to build a segmentation model. Allimage labels were manually selected
by the experienced radiological technologist (liver, main portal vein, hepatic vein, gallbladder, inferior
vena cava, and lesions). Five fully convolutional networks (FCN) models were utilized to build US image
segmentation models, including MobilenetV2, InceptionResNetV2, Xception, ResNet-50, and ResNet-
18. Some validation metrics selected the best segmentation model.
&EIR LS
The image features extracted by the Vgg19 CNN model, combined with a support vector machine
classifier, can effectively classify ultrasound images into two categories (with liver and no liver). The
accuracy is 0.994. The feasible segmentation model for liver US images is an Xception CNN as the
backbone, with ADAM optimizer, batch size 15, and Epoch 20. The accuracy, average accuracy, average
overlap rate, weighted overlap rate, and average boundary F- 1 The scores and dice coefficients are
0.989,0.932,0.872,0.980, and 0.963, respectively. The best segmentation model for no liver US images
is MobilenetV2, with ADAM optimizer, batch size 10, and Epochs 20. The overall accuracy, average
accuracy, average overlap rate, weighted overlap rate, and average boundary F-1 score are 0.996, 0.925,
0.893, 0.992, and 0.989, respectively.

The research results show that the deep learning method can effectively classify ultrasound
images and accurately segment different tissues and organs in the images. However, the limitation of
this study is the US images were collected by phantom. In the future, the built model should apply to

clinic US images.
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Classification of Bone Scan Images by Deep Learning integrated

with Machine Learning Methods

Kuei-Fen Chen?, Shih-Yen Hsu?, Yung-Hui Huang?!, Chi-Yuan Wang*"
!Department of Medical Imaging and Radiological Science, I-Shou University.
2Radiology & Nuclear Medicine Division, Zuoying Branch of Kaohsiung Armed Forces General Hospital
3Department of Information Engineering, I-Shou University.

HEY

Bone metastasis is a significant challenge in cancer diagnosis. The primary imaging technique is the
99mTc-MDP (methylene diphosphonate) bone scan. However, the limitations of this technique are due
to image resolution and similarity. To address these issues, this study leveraged convolutional neural
network (CNN) methods fused with artificial intelligence (Al) deep learning algorithms to improve the
precision and accuracy of bone metastasis detection.

%R S Sapr

This retrospective study was meticulously designed, collecting 2366 whole-body images. Among these,
1183 were classified as normal, while 1183 were identified as metastatic. The study employed six
popular CNN architectures for transfer learning and extracted features from the fully connected layers.
These extracted features were utilized to train machine learning models, including Support Vector
Machine (SVM), Naive Bayes, and logistic regression. The performance of classification was evaluated

based on accuracy, precision, and Kappa value.

&EIR LS

Results

The Vggl9 CNN extracted image features with the SVM classifier demonstrated superior accuracy,
precision, and Kappa value. Specifically, this combination achieved an accuracy of 0.964, a precision of
0.968, and a Kappa value of 0.928.

Conclusions

In conclusion, this study showcases the potential of CNNs integrated with machine learning techniques
to improve cancer bone metastasis detection accuracy and precision significantly. Cancer bone
metastasis detection accuracy and precision. The outstanding performance highlights the promise of
this approach as a valuable tool in oncology imaging. Further research and clinical validation are
warranted to fully realize the potential of this innovative approach in clinical practice.
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Multi-Sequence MRI Liver Cancer Segmentation: Advancements in

FCN Model Usage

Yu-Tzu Tsail, Chi-Yuan Wang?, Yung-Hui Huang!, Ming-Hung Hsiao?, Shih-Yen Hsu?
!Department of Medical Imaging and Radiological Science, I-Shou University.
’Department of Radiology, Chang Gung Memorial Hospital-Kaohsiung Medical Center.
3Department of Information Engineering, I-Shou University.

HEY

Liver cancer is a significant global health concern, with early and accurate diagnosis crucial in improving
patient outcomes. This study aims to enhance liver cancer tumor segmentation within MRI images
across multiple sequences by utilizing fully convolutional network (FCN) models.

%R S Sapr

A dataset encompassing 766 2D MRI liver images, acquired from sequences LAVAc+, LAVAC-, T2, T2FS,
Heavy DWI, in-phase, and out-phase, was employed for this investigation within a hospital setting (IRB
N0:202100818B0). Various FCN models were used for tumor segmentation across the diverse MRI
sequences, including InceptionResNetV2, MobileNetV2, ResNet18, ResNet50, and Xception. Key
hyperparameters were meticulously chosen, such as batch size, epoch size, and learning rates (set at
0.001). The dataset was partitioned into 70% for training, 20% for validation, and 10% for testing the
FCN models. The FCN model performance was evaluated based on intersection over union (loU) and

dice score metrics.

&EIR LS

Results:

ResNet50 exhibited the highest loU and Dice score for LAVAc+ (Dice=0.730), LAVAC- (Dice=0.606), in-
phase (Dice=0.736), and out-phase (Dice=0.696) MRI sequences. The fusion FCN model excelled with
the maximum loU for T2FS (Dice=0.693) and Heavy DW!I (Dice=0.646). In addition, ResNet18 and
InceptionResNetV2 models demonstrated superior performance, achieving the highest loU for T2
(Dice=0.683) and DWI (Dice=0.594) sequences, respectively.

Conclusion:

This study underscores the potential of advanced FCN models to significantly enhance the
segmentation of liver cancer tumors within MRI images, particularly when confronted with multiple
image sequences. The findings suggest promising prospects for improving liver cancer detection and
characterization diagnostic capabilities. By incorporating a diverse array of MRI sequences, this
research showcases the adaptability of FCN models to varying image characteristics, potentially
amplifying their segmentation efficacy.
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Composite CNN Strategies for Improved Classification of Brain

Tumors MRI Images with Multiple Sequences

Yi-Xin Huang?, Chi-Yuan Wang?, Yung-Hui Huang?, Hueisch-Jy Ding?, Shih-Yen Hsu3
!Department of Medical Imaging and Radiological Science, I-Shou University.
’Department of Radiology, E-DA Hospital, I-Shou University.

HEY

Magnetic resonance imaging (MRI) is a valuable tool for diagnosing brain tumors, providing high-
resolution anatomical images. This study aims to improve classification accuracy and precision by
employing composite convolutional neural network (CNN) methods in combination with machine

learning classifiers for multiple MRI sequence images.

%R S Sapr

An open public dataset was used to build composite CNN approaches, comprising 355 successfully
collected 2D brain images, including 97 normal and 154 tumor cases. The MRI images are multiple
sequences, including T1-weighted, T2-weighted, and fluid-attenuated inversion recovery (FLAIR). Five
famous deep-learning backbones were employed for transfer learning and feature composition into a
new matrix. The new matrix used three classifiers to create classification models for brain tumors.

Classification performance was evaluated using combined accuracy, precision, and Kappa value.

&EIR L

RESULTS

Among the composite CNN approaches the combination with a logistic regression classifier yielded the
most promising results, achieving a combined accuracy of 0.928, precision of 0.934, and a Kappa value
of 0.847 across the entire dataset.

CONCLUSION

This study demonstrates the potential of composite CNN approaches combined with machine learning
methods for effectively classifying brain MRI images with multiple sequences into normal and tumor
groups. We recommend exploring larger datasets for future clinical applications to validate and refine
these methods.
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Case report:bite-wing film(very narrow dental arch)
1Ko-Hsin,Chung
!Department of radiolody , E-DA HOSPITAL
B

X-ray examination can detect lesions that are invisible to the naked eye.This case study shares that a
patient with extremely narrow dental arches can adjust the angle of the bite-wing radiography from
the normal zero degree to 15 degrees, allowing the doctor to judge the disease focus more clearly.

%R S Sapr

Case presentation:

A 38-year-old woman went to the dentist to have a cavity treated and a dental X-ray (bitewing) taken.
In the image output using conventional photography angles, each tooth overlaps each other and
deformation,making it impossible for doctors to determine subtle lesions.We found that the patient's
upper dental arch was very narrow. Using conventional imaging methods is not feasible.Therefore,
we adjusted the angle from the original zero degree to fifteen degrees, in line with the general principle
that the incident angle of the X-ray is perpendicular to the film, and the film is parallel to the long axis
of the teeth. The final adjusted image diagnosed tiny cavities that could not be seen using conventional
photography.

&EIR L

Results:

In this case, it was found that the arrangement of the patient's teeth occlusion will affect the quality
of the image.

Conclusion:

Hope to share this case report for a reference.
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th 3 2 9 {iE H B S ERETE 73 Al F 0.29mGy ~ 0.27mGy J 0.19mGy » £ X SE(PA)EL T FTF 2 3 2
9 &l H ha 5E A BRI E 73 A £ 0.02mGy ~ 0.01mGy Jz 0.01mGy - A& 5ERRAHARATE CT fmftiz 3 £ 9 i
AP ERIE 7 AR 0.33mGy ~ 0.44mGy Jz 0.61mGy » {F X JX(PA)ER 7 AT fS 2 i 5 PR AH 45
&5 55 0.01mGy ~ 0.01mGy F 0.01mGy ° 455REURAE 6 2 9 ([ A 2655 F B RSET &
SR IS 2 R EIE -

R

TRIB IR & AT aV4E SR - R EEIHEIAG R ES X etiedE 2 s ERIEE R K » (H1E CT fHf
Hy7E SR Al R AAEE - FEZ R SRS TERIIE X > CT ERie AR E BB 2 S - A RENEE
BlE g s - (Hi AR ICRP84 ATl EAVEIEIE - (E a2 ErT CT KAl X fetad
IE e A5 BB R
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— %4 63 R H TERR R (01 B M E R SR B ZE B &
PREEEL Y, RSO !
vl b EYNSU v o A L
F

AN =R B AR R i AT R R > BER - A HnrseE  Befgies -

%R SIS GRS

{1/ GE LIGHT SPEED VCT B[l fEfmit - BB InA —RIEEE A Hiin 2 5E5 -
1B (FEHIME 1% GE INNOVA 3131 > TERUMO  4Fr RC1 80cm > GORE VIABAHN Covered-
Stent(6mmx50mm) ~ Boston Scientific Balloon(5mmx40mm) » s & ENEEIIRE © (5 NS %
RINE A > ZAREIHRE DR - K TERUMO  4Fr RC1 EE I E G EIRT IR & - fEHE
BT ETESFT AZEYPEIELA > XENETIX 350 > i 2ml/s - 48 12 c.c  JHIEERREH) 2.5 5k » 2k
WM EREIUE  (FAGEREEER RN HMEREL R 57mm BELMEERE Smm -
& s 2 B G A B AR AT Ui A — IR MR B R OF B R 2 - AiAEERE @ (EH Covered-
Stent(6mmx50mm) i E 1% F{sF FH BX JJ#&(20 BAR)F Balloon 5[ @ 3% Covered-Stent B A5 >
WESZ B EENERERER 2mi/s » $88 12 c.o IARRERREN 2.5 5k » 4R - GHFE)
Ak E MR RS - BRI -

&R B

SR

FFEhAREE 3 £ 2R By 0.002% i B EhARIET it o5 EL P Y 50% > HLBEHATIRTR Ty 14-80% » 3% 50
TR 21% > HpEMEEIcE AE o REIEATS ERY - [ERBRETE2 GER BMEBNE - &
RF U E R S AN BT IA R - 275 SRS RIRT BB R (5 ie 28 s I B SRR Ve i

HeuA .
él:l o -

{8 I E B B SRR A E 4 EE 7] » o] DAL R MR AR I (E ZE A B B RIS TR PR L
MR - (EZEE/ARER I - BV - WAEIE - m LW A TR BRI R 405 -
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RPO-10
e H SR R BB RS g w2 B B MR SEES AL B E IR 2
FHEEME

PRiEER 2, (EE Y FrE Y FPEEE L, R
VEEERME R BOHEER, P ERSR R RIS

X|

HEy

BESEIE A EAE R BRI - HPYARREIER > RS IR RS - FORAAE - e
PEES RAIGE T - Bt e SR S AAERRECD - 471# 7] (Haleyon) R A ERIRE T H
SRR ES - FE R L R B B HR Al R A A SR S PR R R B J& 7 f (Cone beam computed
tomography,CBCT) i FIR 685 [ RE i TIa R - (NILRES H RIS N IR Sl AR (LA 1 - DUR
e EERHAEREN: o

AWTFE 5 1EAH Haleyon & HEATT CBCT s2E VRS » 731 CBCT s2EALHISS SMI(Skeletal muscle
index) &z BMI(Body mass index)i » DRl W& Z IFVIHEAME - MERaTE & o] AT TR Y 2
B > LAGBIR EIEFSEREAR -

%R S VS GRS

AEFFEAAT 7 (I TESEE R R JERRIEAL Ry Halcyon EARNIERSS » SARERE R 35 K - FIF
CBCT 28 HIESAMEEE 3 €1 PVM (Paravertebral muscle )Ei SCM (Sternocleidomastoid muscle){i{H]
ALATTEIRR - Pl ROI H: CT (B4 2-29~150HU » 77 AAZUHUS SMI B2 BMI - K1 FHAERAME A7
TR MO EFAR AT 2KE-E SMI B BMI 2 BB HARETEE -

&SRB R
SR

BEEREIREUT > 7 RS PHEIR By 47.627 % > HrPa 4 Ay SMI fE&tET DIERIRE RS
REFRIE 4 (BRI A I EE N - B55F 3 (BEEaFIVER - SMI R N - &
AaFRIAEIAL A £ IEERCD > HAE SMIAT BMI Z FEJHIAHRER % 0.92 ~ 0.95 ~ 0.88 » &RPE[E]E T R
2 457AF 0.89 ~ 0.9 ~ 0.77 > P-value Bs/NA 0.01 > HHILES1E =A0RE 2 SMI A BMI 2 f{EFAE
R HREEE -

A
él:l aff

ST EBRAER - H1EA] Haleyon &1 CBCT s o] LLFI AT SMI - 3lf HEZ BMI Z fEl{FE—
ERHEN: - B SR AREEER M TARENE - sEEBEARGIE(E - BIGETE
BT LU B SR A R 28 A4 b - ERFHECRBENRASEEOEEAR -

101



B1TEEEZHGENHBZ2ERANT | AIZBARRE

y@ ! The 17th International Symposium of Medical Imaging and Radiological Sciences—Integration and Prospects with Al

RPO-11
PRATIREE CHEKT $E= U B R ES ARIDIA &A% 2 SRk
? B A B SR S R 2
F
g :

KIGERGE R a B H RZEE > Ho ARIDIA ENZEH RSN — - 477 10V15%HT K
HW#EEE B ARIDIA ZE88 - It ARIDIA ZE8 &G HIhRE 2RI 20 ARIDIA KGR - i
ARID1A HYERE &2 DNA fRIZHIEE -

ARID1A /& SWI/SNF(BRG1 fHEHIN ) FetE EEE &Yy —(HXE1EH, B DNA &&)
M, AT DABEE & AT HY DNA FRYIIRFRMESE &  RES0122 B4 DSB {218 HR B NHE) BEHIHVEH »
B TR HIHIELN - 12 AISCEkHE H ARIDLA B & i iU S B BERUR A -

et R T

dHpEsEE

AR R E

HHRELN%E

HHRES AR R E 8

[EPAE==E 7S

EERS I s s (Colony formation assay)
JRET4REZSS (Irradiation )

&E R

Ry T 1545E ARIDIA SR DASHAE HZ 28 » A FEH] i 3 B 200 )N RNA 1] ARIDIA FRH - KF
HCT116 #HAE(ARIDIA-wt) Ei41%  FELAPTLAE Z puromycin 55388 = KR UEHLER /8 73 M EAIHIRR -
PP IR 4E U sShARIDIA#L R SRE(E » DAL ETTIRE TR -

Ry T HE—0 e It =1 EEY)) 2 R bE R ¥ HCT116shARIDIA A IR » FMILAREE L
F7=(Colony formation assay)73#T ° & 200 ¥H HCT116shNC k7 HCT116shARID1A ZHAE4T HIFE A
24well 1% > [ KR ERA [FIEE 2 S2Y)558 7 K1 - W0 i 7e 4G S8 » AHEL Y HCT1165hNC

HCT116shARID1A LSS BE TIVEE TP REE 77> B ARIDIA Gk i i Hos e A= R BE S

Ja T =i A EEEYI S B EE A - HEEEEIERY 1Y2606368 i Al ia i@ E 2 - fFTaK
FErE )7 2B A W FTas R -

FHY LY2606368 ZEV[E|F 248 CHK1 K CHK2 £ » M RILEAIEL ARIDIA HYRIAE S F 2
SRR % IR E BalE A CCT244747 > Fy—Fdifllf] CHK1 & H E8Y) » #ELL ST — P IR RS B EE
FEEHIH] CHK1 & - ZEFHNHEEESTPUIEAVRER -

B4 - Al ARID1A HyiRAR &2 8 T ETAHRE EH] G2/M fe A& BhEL ATM/ATR 712(f) DNA 185 AR
ABEIN b B AHBE Y 3 A SR B | 7R ##F%  (Epithelial mesenchymal transition, EMT) [fi % pR4HFRE
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SELT > T ARHES R - A EF]F EMT marker ( E-cadherin, N-cadherin, vimentin, snail ) ZEZZ
ARIDIA FYERICIFHY R &

RIBEIZRER » & ARID1A BRI - (51 CCT244747 H[IH] CHK1 {2 WG A HCERA IR IS - A E
HIRR R EE AR BURNME - AT UG KRG ELRG e S5 58 H ARID1A 35 AR ZE88805 - eSS EC I 2EYa R » (ei
SEEEAVRUR U » R FHERSER -
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RPO-12
ERIIRA/ N IR I B RR R &R
PR LR L, SRR 2
oL R S BT 2, 7 LSRR B bR R
Hi

EIRERREREE R (HIFU) XA RIERT] > ER—EIFR AMERVBVERETT 3 « BT IREHE

B B8 - FIMRREEE R BRI R B - ERBEP SRR - Bk
JIEmIEZ FRYEE T ERURE ~ AUYIRREE - FLIRE - BT M RBRFE SRR - e et -
BB B G HRS e E - B KA - FrllRy 1 a] DIAEMEM T itk T oy e S i & S
BERN - A FEH BRI EYIESE  ERTPRMEERIEL T - BEERGERE AR5
FRE - EARERIIRANSOH R R TS AR £ -

PR BOTA
{1 HaifuJC R4 ¥ & 13 A7 » H 8 A7y » B 4 N 7rHV%E BALAHEST 200W12 7 ~ 300W8 T ¢
400W6 F) » SFBTIPHEE 15 2400W - A SRS IS EALAHEASTI- X - SRR (S
yREAS » TR (MRD) St T2 IIHERAS - MBI ARSI R IR RE R AN
i -

2*%5@3*%
GEER € MRIEY T2 NG 8 UR T S E BRI HEDH RS - s R > 200w12 #HYE39E
zwr“ Fy 4.520.5 20K » 300W8 FIIGEE T L Ky 4.4+0.4 2K > 400W6 PP HHEEEE K
4.740.5 25K o He[a4ER T > 200W12 FPHTEGEE RS Fy 14.220.5 20K > 300W8 PO 195
%rﬁ% 14.610.4 22K > 400W6 PP G ERE Ky 16.4+0.6 2K ©

Ghiam - ARIBIHTEE R TEAET AR BT - 400We FhRVR A5 E S Al 200W12 ) k2 300W8
@Eﬁéiﬁ'%aﬁ HEAR > MEM &SRS - 400We IV EEREHEM WA ERH %E%LEU%
% BFREF 400w Al HIHREGERECFNIHEESE, 0 ESEEK TEREEINER > BE
BERT/E % SR K MmE NS - 2 OELEZEHE A -
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RPO-13

(BRI R 640 VIS B g s Bk Ptk

BRES Y, MRS Moo
BEREER R EEAZTRRRE 2 RREE
Hey
A anE Bl(Quality Control Circle, QCC)FAMFEEDIBEH I =g 640 D)EGET M in &R Feh
iR P ECAPENVERFERE - E PR RFERIH A SRS - DT+

N A=
B E o

et R 77

e B & EiSET e fa i al B L EE Bt E R MmiEZE - WES /UK - — W AERMZE -~ Z.Hf
AHSIHEEMNMZE - . FAESCHR - WGty 2R - LEENREREER - N
BRI R IRIERE ) - TGl - RIS 2 4 -

ST 12 (7 TR M EDE S BRI TRERX - 12 [ EIEE Ak - 10 FEDA L 4 fir - 6~8 £F 4
fiz s 34 F 3L s 34FELAF 1AL -

SEAABCEET 45 0 W HAG BURATIIE] - FEARTE 80/20 JERIF B RZ /3L 80% LA FIHE HIE
RUUEER - CTA B e IRERUE 10(22.2%) ~ CTA & EAIIRF 10(22.2%) ~ 55 a5 H
7(15.6%) ~ FHIUGE FEESERIERE 6(13.3%) ~ CTA s Hhf T ELAIHRAE 4(8.9%) ©

&R B
SR

SR Ll EIE AR HIE RN LG o N IR - 58 MR R B R RTT R AE
SRR B ERGH A= YR ATEEINCEEE | 1LIMEE NS R E R DR
Jike ¢ 2.8 DMHREAMESETES | 3. B ERRERE -
B ICETZEATT © B E R ERER R - SETER(ET - WIEMEREER R ~ ZHER
R GR -
JEENHER 111429 A 1 H~112 427 A 31 H - BEE&SESREHET 12 © A In B SR FRE
4~ CTA I EEMARS 3 ~ G FE 2 - EHe & EERECE 2 - CTA fad T T EEA
HE 1 - BRSPS 53.6% MFILET 21.6% KIETR 15.6% @ (REURAERF 14.3% -

A
\zx\EIEHH .

ARRTTH « EEHRSHE - wireEpGnE -2t - RS RE A EE G2 -
ORI | B S8 M EREE - TR EIBRKEE - fIUSE LS R i B
ASE S0 E B FEARARERT T BT Bl SRETBER - RAGRHFFES B SF i RV EE -
AR A o BT Z R PR LU T
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e R 2GR E e e PAZE [ & 2 ZEHEME

Tl AREEE, ARt 2

LB QR 5, * B AR A, IS B TR
EL:5
EAEARBIR LIRS R EDRIE S I - LI UNSCEAR 2008 4FAIRIZE SR 2 IR
5 RARMESTGRIR 54 % > 49 115 mSv > RS AR IGBETEERREE - 1 2000 £
) WHO PSR T IR L S 46 B A TR B R R S PO AR BB A - PR
Yt P A T S5 L RO e A R S A B (R TE AR T 5 PR R EIN T » AR
W28 PAMAEBAYE » DURGCA RIS IBRF A FoR 2 (RIS -

et R T

W R R AR AE B REL DURRIDGE RAD-7 {Eif@es d 17278 MRS IE 4R - FHE AR
TE % RAD-7 511 = FER (5] HI B A A8 P2 P e (7 L R T I 0 S B B MR A N i
= FE{EE397 7] By Safety Siren Pro4 Series ~ Airthings 223 Corentium &z RADEX MR107+ » ¢ 6 &
EESETRIEN T S HEE R ERT -

&E R

SR

EEEUR » RAD-7 DIEEESR k SRS =8 AR E e 2 Blam B B BIEH 2 214 > FTH
HE 4 E [coefficient of determination (R2=0.9995)1/5-H14/F 20999 Ba/m3 DL N4 ERE& E4F - HAf
AR S EHIER(RAD-7) B HIEHE M 2 SRR B~ EA S SR - R2 HE AR 091
PLE -

Heu A,
él:l af -

FEEH RAD-7 (e s B2 AR 2 ML TE i 4 e JRAG AR G R B RAD-7 {Hifgas  ACIERNAR - 7]
HEMEIE IR - Tt ATE AR RS & R EEALRENE - £l EEE S
5 WEEWREER TG 2 2 NEIRREHE AT REREEEM - DUEFDR D EASEH A
AR IE R R HEY -
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RPO-15

{7 =5 i e S i e i IR P B 2 B B o A

BRfgEsA Y, seEs 2800 °
R 2 ETR, 2 SRR REEE BN N2 AT, BB G2 it
Hey
HififE R T RFEESE C AR B AL - T {sE AR 2 BRI En e i i e & 15 DA 38 Bt - AL
RIS A R A BT R E A b T EL » SCASCLARlHEE )542 P EER B TR E WA
wB > WH=FEAFERG ARG ENHRES - D EEEE - QLN
Eﬁﬁzr KV 1 mA [T Z 8 o B A R RS ﬁéﬁﬁﬁ%ﬁﬂ B R Z A TTR

R R T A
— ~ AR

FHAARBESTRR ERME ESETEE 28 - (EEEME A NGEELY 3~8 2R -
[EPE A AR SAE B e 2 E 52 -

CERERSH

FrE I e (% & FH 640 VB SEE R 25 (Aquilion ONE; Canon Medical Systems) » ilfi 158§%
[EE 120KV Kz 30mA {E Rl a8 [0 A = G =al G 2 5215 > EEi 4R SNR {H K
CNR fH -

~ &HETT=C

(a)AIDR 3D ( Adaptive Iterative Dose Reduction 3D ) » [& A VR S #5220 il B B A S E B (% -

(b)FIRST ( Forward projected model-based Iterative Reconstruction SoluTion ) » ¥JAF 5 4% A4,

ST G -

(c)AICE ( Advanced intelligent Clear-1Q Engine ) » & A T 5 £ SRR [y 15 foqs -

FH Raw data &8 DL - =fE4H G AR m I ESEE -

~ &eEt oA

{5 F ANOVA ( Analysis of variance ) 43T =fd4H {5 757~ SNR {E % CNR {H -

&R B

FE&ET T b > ZREHE T EAEER - Hi 4562 AICE K FIRST AHEY AIDR 3D 1£
Y CNR {EEA S BAFHTZRI  AICE SEEHERRY FIRST FLASEIEAEZ S H2ITHY AIDR 3D 28244 -
B FIFER RN H AT (2 AIDR 3D &HETT A TR E A E ERGEE 2 2l dr - ARl
FEFEEIEZ T > AICE ELECH MR TEAH RT3 F4FHY CNR {E - XAREEIT AIDR 3D Zp IR -
R PR ] S S HE A AICE {E Ry BT A TR I -
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RPO-16
A R BT B T RE R 2
PRECE Y, 13645 ., HZEM S FHE !
RS, RS
F

v % E R ( Ractopamine ) J& — f 5L HA A A B8 SR 1Y £ B A2 IRl e 4K L EE 7] ( Beta-
adrenoceptor agonist )  {&KHIEINIE R Bt R A RSB 2 SRR LI T RE ~ R/ D et
FEFER - NI E REMIERAINYHER < IE5erieI s R~ Nl B E R e S ke
VT B A & R 2 BRI AR A T - MR B e ARSI E RS E - ATER
2/ NEUCIAR RAC-HCL [y[E]HF [E]E PRI BEAC BRAS EE > A6 RAC W05 M ~ MR AEAREUE 50T
PAUSOmEE Y] R PR5F RAC-HCL /NERAHSRAY 2 ZE -

%R SIS GRS

RERGHEFE C57BL/6 mAiZ/NELIR 100mg/kg HY RAC-HCL - 748 12 1 » Hig 4 M4 —
KAGE » {2 —KARM RAC-HCL HY 1 /NEFET&E NEsURYE - A ELISA fedll/ NSRS RAC
Wyt - fUkAeER GOT ~ GPT - BUN )¢ Creatinine ffifTEfIIAE » AR sHA LA E
7 (Immunohistochemistry, |HC) BEHEZHEHESEIE -

S S

G /] Bl G BB S LI BAL T MR AH Py - 25 3R AR A RAC-HCL HY/IN EelBG BB B2 A0 EE Y AR (K T
5~7%  ELISA i flI4E BRI RN 4H SR N E S RAC-HCL 731 - EIFEES R S AR - 251X RAC-
HCL 4K B AT B o FFRm B el 5 3830 T 4R 2 C £{LBE ( Cytochrome coxidase ) ~ K fiF
4HAEZ E( Inflammatory cell infiltration ) {7102 H IR B IB4H T AEEEFE ( Glycogen accumulation )
HIRE S FH RAC-HCL /INERAHES © IR S A&t SR H gk GOT ~ GPT KB figk BUN ~ Creatinine [fl5 B
HIRAHmAIE 2R - =B HHAE (Triglycerides,TG )HIHA&ME = -

SRt TZREA R IE T DU D TG &Rk » 1ifE A RAC-HCL B/ AYE R & EBHERERK - &8 aEi5T
FTLRIAFEN RFR RAC-HCL FIRER i A il TG BOFHBE SR fET — ST 1815 - YA
AHF S A > R DURE B 2 R s T TR AR AT
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Intra-fractional residual error in stereotactic radiosurgery using

Fraxion Stereotactic system

Yi-Da Tsai !, Jhong-You Lu !, Ming-Hui Ko?, Yuan-Chun Lai!
!Department of Radiation Oncology, Changhua Christian Hospital
HEY
The aim of this work was to evaluated the intra-factional residual error in stereotactic radiosurgery
using Elekta Fraxion Stereotactic system.

%R SIS GRS
21 patients with 30 lesions were included into this work. Prior to treatment a CBCT was performed and
setup errors were corrected using HexaPOD couch in six degree of freedom (6DOF). A verification CBCT

was acquired after each correction and residual errors were analyzed.

&EIR LS

Results

The group mean error (M) and standard deviation (Z) of initially setup were 0+1.8 mm, -1.3+2.1 mm, -
0.1+2.2 mm, 0.6+0.8°, -0.21£0.9°, -0.2+1.0° in x, vy, z, pitch, roll and yaw, respectively. The group mean
error were near 0 mm and 0°, with a SD<0.4 mm and SD<0.3°, of residual translational and rotational
error, respectively. Our results also indicate that the correction of HexaPOD couch decreased the 3D

vector from 3.1£2.2 mm in setup error to 0.3+0.5 mm in residual error.

Discussion and Conclusion
This work was confirmed that 1st and 2nd CBCT with 6DOF online correction proved highly precision

in intra-cranial radiosurgery using Fraxion stereotactic system.
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A/

56 B S PR S B P B2 R 2 Bl A

THRAE Y, PR
'EARBFMEEAEAE R e G2EH, AR EIA AR KB R Gt
Hey
R BRI HAEZNERERSEZGNRE L - DISIINETEE 2 RVETLE - 2k
ZZERENE © PRI BRI S IR AR 25 RS 22 0 oy B K L Rek PR g - (L B o e 2R R R BRI B AR -
MEBRORANIEGE - FIRHEGIERE RS - BTN LIS S 20 A R B RTINS,
RELZRARR (%

R R T A

AEFZELL 1: warmed iodinated contrast material, O: extravasations rates {138 #EF K [E] 35 7=
Cochrane Library, PubMed, Embase Ei TRIP Database ZF &R} E » B FNE S 7 R - HiE
ZF|—FS Meta-analysis L& » i L CASP #E{THFH -

GEREGER

GESR ¢ IESCERULSR 5 TERTZE - EE T 307,329 WHEERIEST o S RBININBVEIEREEIRIER
BT HBERE IR T o BRI BTN 8RR R 7= F4(OR: 0.87,95% CI: 0.59-1.29, P =
0.50, 12 = 0%) ; =ALREFAESH(OR: 0.53, 95% Cl: 0.20-1.43, P = 0.21, 12 = 58% B {fALE HEE. 75 (OR:
1.32, 95% Cl: 0.78-2.25, P = 0.30, 12 = 0%)JIZN (% SN2 R th S 2 s 5 o

o amEddEa | AT E R R T AEEE 175 Level 1 Z3URK  SEE B RIMNEME BU2TRR
ERE > BEAILL - NUEREISCER A GROAIRE] - FrLURZCRE B 21 RCT 227 - {{KiE GRADE
Tt B R B B RE R B B A BOREAHATHY 37 EFAE T T BRI (K
BimE > BRI ERERE - il 75T -
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AR 5 A BB Al e < R A T E

VR BT, PHEIEE T S

VE—EEEAL USRS WAEERTIES, PSRRI WS
ECEEEAL  PUBEAE SRR, PSRRI R
Hi
i -

HoElEERGETE (CT) iRt EZEaR T I EEEEAE > A - WNRENS - EHNE
& ERAFERTRE - AbT5T B ERE A R FE B A EAERES CT fafli T i 2 avEEs RIS - DUk
MRS RN - Mt R ERE CT imfErE s e R -

%R SIS GRS

Ku7EE S -REE SRR [F T 2 M E R ETERE R T 2 A0 E > WEFIH ICRP-103
e 1T oo o (S R(FER A GE Discovery CT750 HD s i #ETTHYE CT fifi - 8 E(E Ry 80kVp »
100 mAs ~ pitch : 1 ~ CTDIw : 3.73 (per 100mAs ) DL K Wi EH #457 Rl A 20mm ~ 10mm > EEEHT
A5~ 1%~ 5 k& 10 BB LA B E 2 B4 -

&R EAGER

SERBUNMEBZA AR S EALNGES CT imf TR S as EREZRE X - 10mm A E R
T > B AR Sy B B AE 5 2.97mSv ~ 1 5% 3.03mSv ~ 5 5% 2.62mSv ~ 10 % 2.19mSv ;
20mm BEEFEIEIET > 535 B4 5 3.04mSv ~ 1 5% 2.98mSv ~ 5 5% 2.83mSv ~ 10 5% 2.22mSv © 3
SRR Er A EI A ELERIR(T T 2= REIRAVESE BAWHR 0.05 mSv - A]RHEFINYE/EIREF G E ST
HFRE ~ KB ~ B KB ERRESEr RN E IR RSB A R B R RO P22 EEEE] 0.08 mSv -
A ERREAR L ERR 2252 Ry 0.06 mSv Jz 0.09 mSv » 203 &= SR #2258 Ry 0.01 mSv Kz O mSv ©
HZ FEAEERRA T B R R R E B =R B
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Enhancing Airport Security through Al-based Detection: A Pilot

Study Combining Different X-ray Energy

Chien-Li Liu?, Tai-Been Chen?
!Department of Information Engineering, I-Shou University, Taiwan.
’Department of Medical Imaging and Radiological Sciences, I-Shou University, Taiwan.

HEY

Baggage inspection is critical for ensuring aviation safety. Traditional inspection methods require
human inspectors to screen a large volume of X-ray images, leading to low accuracy and efficiency. This
study aims to address these challenges by developing an automated, high-accuracy recognition system
for aviation baggage inspection. This system integrates multi-energy X-ray scanning with artificial
intelligence (Al) techniques, enhancing both passenger safety and anti-smuggling efforts.

%R S Sapr

In this pilot study, we acquired twenty-six X-ray images of items commonly smuggled, such as garlic,
mushrooms, pork products, tobacco, and alcohol. The images were captured using X-ray parameters
of 60, 80, 120 kV, a tube current of 10 mA, and exposure times of 100 and 600 msec. We synthesized
three different energy images into a single X-ray image, which was colorized using the RGB color model;
these images were labeled as the multi-energy image group (JPGH). Another set of images, directly
pseudo-colored, formed the pseudo-color image group (JPGC). To train the YOLOv4 model, these
images were augmented through horizontal and vertical flipping and intensity modulation, resulting in
1170 augmented images. The model was then trained to automatically recognize organic (O) and non-
organic (NO) goods in both the JPGH and JPGC groups. Metrics such as hit rate and intersection over
union (loU) were employed for validation.

&EIR L

Results

The hit and hit rates for organic and non-organic goods in the JPGH group were 2.038 and 1.2 times
better, respectively, compared to the JPGC group. Additionally, the loU for organic and non-organic
goods in the JPGH group was 1.09 and 1.046 times better, respectively, than that in the JPGC group.
Hence, multi-energy X-ray images showed superior recognition performance and accuracy when

processed through Fully Convolutional Network (FCN) Al models.

Conclusions
The integration of Al techniques with multi-energy X-ray images offers a more efficient and accurate
approach to aviation security inspection. Well-trained deep learning algorithms can accurately identify
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dangerous and prohibited items, thereby reducing the rates of false positives and negatives. This
pioneering research serves as a foundation for future applications of Al in enhancing aviation security.
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Exploring bystander effects and the role of EVs in SASP-mediated

aging and cancer cell behavior

Bo-Han Huang?, Yi-Jang Lee!
!Department of Biomedical Imaging and Radiological Sciences,
National Yang Ming Chiao Tung University, Taipei, Taiwan
HEY
Type | actin-severing protein cofilin-1 (CFL-1) is a widely expressed microfilament cytoskeleton
regulatory molecule in non-muscle cells. It belongs to the actin-depolymerizing factor (ADF)/cofilin
family and interacts with actin, playing a crucial role in cell cytoskeleton dynamics, cell growth, and
chemotactic movement. Previous studies have shown that overexpression of cofilin-1 leads to cellular
senescence and may induce epithelial-mesenchymal transition (EMT) mediated by let-7 microRNA in
vitro and in vivo. Additionally, through analysis of a large patient database, we found that high
expression of cofilin-1 and twist-1 is associated with poor prognosis in non-small cell lung cancer
patients, highlighting the important role of cofilin-1 in aging processes and cancer development.
Cancer cells secrete abundant extracellular vesicles (EVs), double-layered membrane particles derived
from cells that carry proteins, nucleic acids, and lipids for intercellular communication. EVs, including
exosomes, microvesicles, and apoptotic bodies, are considered important players in cancer biology,
influencing neighboring and distant cells as well as the tumor microenvironment, promoting
angiogenesis, invasion, and metastasis. Recent studies have indicated the presence of cofilin-1 in EVs
from advanced cancer, but the potential mechanisms and functions of EVs carrying cofilin-1 remain
unclear in tumor growth.
Senescence-associated secretory phenotype (SASP) refers to the specific expression associated with
cellular senescence. It pertains to cells that have entered an irreversible state of growth arrest, typically
in response to cellular stress, DNA damage, or aging-related factors. These senescent cells can secrete
various signaling molecules, including pro-inflammatory cytokines, chemokines, growth factors, and
matrix remodeling enzymes. In addition, SASP may be a specific type of EVs secreted from senescent
cells.

%R S Sapr

We used H1299/tet-on-cofilin-1 (HCOXP) cells, a tetracycline-inducible cell line, which can induce
cofilin-1 overexpression by adding up to 1 pug/ml of doxycycline. First, we added the conditioned
medium (CM) which collected from H1299 and HCOXP cells which overexpressing cofilin-1 into H1299
and A549 cell to see the effect of cell growth curve, wound healing and invasion. Second, we also
isolated EVs from H1299 and HCOXP cells which overexpressing cofilin-1 and used nanoparticle
tracking analysis (NTA) and western blot analysis to verify the purity of EVs. In addition, we analyze the

123



) BUEBSEEEESAHSERTNE | AZBAREE

' The 17th International Symposium of Medical Imaging and Radiological Sciences—Integration and Prospects with Al

expression levels of SASP-related proteins in EVs and also added EVs into H1299 and A549 cell to see

the effect of cell movements.

&EIR L

Results:

We observed that CM overexpressing cofilin-1 cells does not affect the growth rate of H1299 cells.
Additionally, CM overexpressing cofilin-1 cells increases the mobility of H1299 and A549 cells but
reduces H1299 cell invasiveness. EVs expressed typical marker proteins of EVs to confirm the purity of
the collected EVs. Afterward, EVs collected from HCOXP cells which overexpressing cofilin-1 had higher
SASP-related proteins and also increased H1299 cell migration but inhibited cell invasion.

Conclusion:

The results of this study suggest that overexpression of cofilin-1 in cells may induce bystander effects,
increasing cancer cell motility while inhibiting invasiveness without affecting growth rate. Subsequently,
this project aims to further investigate the functions of EVs secreted by cells overexpressing cofilin-1
and determine if they exhibit SASP, promoting aging, and influencing the growth and movement of

cancer cells.
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58-Year-Old Male with Hepatic Pseudoaneurysm :A case report

Shi-Hao Luo?, Wen-Bin Du?
BB RE R R EIAEA G PR R A
HEY
Pseudoaneurysm formation is a rare but potentially life-threatening underwent that can occur
following surgical procedures. A 68-year-old male who a pseudoaneurysm over the hepatic hilum
following gastric cancer resection surgery. This case report provides comprehensive insights into the
clinical presentation, diagnostic evaluation, and management of this critical condition.

%R S Sapr

The patient initially underwent elective gastric cancer resection surgery on 28 October 2022. The
procedure was performed due to the diagnosis of gastric cancer and it involved the removal of the
affected part of the stomach. While the surgery itself was successful, the patient experienced
abdominal discomfort in the postoperative period. This discomfort prompted a computed tomography
(CT) scan on 23 November 2022 to investigate the source of his symptoms.The CT scan revealed a
pseudoaneurysm measuring approximately 4.8 cm in diameter over the hepatic hilum.
Pseudoaneurysms represent an abnormal dilation of a blood vessel that results from a disruption in
the vessel wall, often following trauma or surgical interventions. In this case, it was suspected that the
pseudoaneurysm might be at risk of rupture, which could lead to severe hemorrhage and potentially
be life-threatening.Given the critical nature of the condition, an emergency transcatheter arterial
embolization (TAE) procedure was performed on the same evening as the CT scan. TAE is a minimally
invasive interventional radiology technique used to block blood flow to an aneurysm or
pseudoaneurysm. 8 coils were carefully deployed into the pseudoaneurysm to occlude it, effectively
sealing off the abnormal vessel. In addition to the coil embolization, a stent measuring 6mm in
diameter and 50mm in length was inserted from the hepatic artery to the proper hepatic artery. This
stent placement was intended to provide structural support to the affected vessels and ensure the
maintenance of proper blood flow to the liver.

&EIR LS
[ Results and discussion )

Pseudoaneurysm is a dreadful potential complication of abdminal surgery. In this case, the patient
experienced abdominal discomfort in the postoperative period. The subsequent TAE procedure, with
the combined use of coils and a stent, effectively managed the pseudoaneurysm, mitigating the risk
of rupture and associated complications.Coil embolization is a well-established technique for
occluding aneurysms and pseudoaneurysms. These coils are introduced into the affected vessel, where
they are strategically deployed to block blood flow into the aneurysm or pseudoaneurysm. The stent
placement, on the other hand, provides structural support and helps maintain vascular patency.
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[ Conclusion]

This case report underscores the significance of recognizing and promptly managing pseudoaneurysms,
particularly in patients with a history of abdominal surgery. Early detection through imaging and timely
intervention, such as TAE with coil and stent placement, can be life-saving. This comprehensive

approach effectively addressed the pseudoaneurysm, reducing the risk of rupture and its potentially
catastrophic consequences.
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MRI i o ABHFERT{SE R AYIERIS 72 Fees fy Siemens Skyra 3T MRI > FRERaTHY IS #2057 P R HEAERY
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&E R
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WREEHE ARVRRRASHIE S ¢ 281 > & FOV % 360mm I » (FREE i ABVERREET R -
AETMERZZP A 2017 LUK, 2018 Y T2 SAG dixon s2G0IGERRRZASER o PRI T #E FH L s2 G s B s
N R HERAEI R E SR KR - MRIB4ET » 1Y 2018 SEEREIRBF LAY L-spine K T-Lspine MRI fg s
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14 s NARREAEISEE » (L4EE NBHY 1.7% -

euA .
él:l af -
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TERBEET PRI HRERE T - T AR RAVEERVERRIGHE - 15h > 30 FoV A g MRI
RAERRE - A SRR EEENER > HREAROZERE R - NI ERR EAHE
SFHVEFREE -
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FEEFIHREE SAER - AR EEINHRIEA HERMHERBRER o EAR TR EEG O EDIRERE
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W 45 O = R PR G (8096 ) ~ FiBIARIZE (4096-509% ) ~ /o 0vE i HEREFH (3096 ) ~ Ebstein
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B o ERERROEES RS NEEN 2 - eER e g HE s (BN O EHERRER
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H IR
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SRR AR B HRRE [7) 22, IS A e AR BIHREE O S i AE Rl & A A EBhRFIAT T8k 2 i, =48
et Ry 55— B B 1 H =B 2 g il it Bt T -

Tt o

2l BB N 2 BEHET & B 45 (Computed Tomography Angiography » CTA)fEA[E - FE5 &
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TEZE T - A EEENTE - N EEE R AR s - RIE
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R RRE 2R SR - NIt > HNFEEGEEF MM EZENEE - aJ LEREER R
RS TR RIRE - DUEGEFI G E - AR e s BRSBTS -

131



A AELTA .
Delta Micro CT Imaging Center - &&&
g%ﬁ) (n& %ﬂgﬁﬁﬁ % R7S
EE’ :P I

WREAREAR W K AR TR B AT A 48 i AT 3D R MR T IR

FQOENABN RSO RRER IREGM X YW BRI E 20 /30 EGHESE « BERY
AR ERETRMERST - N R BERFERARE  THGESN B - RERERSY - SHE®
RESCHNE SENERNR - RS . BHBERY - FAUSS BRI W 0 N ATHT I RIE

i'lf";‘-ﬁ’l;'f ’ (iﬂ/‘- a‘fi‘ . ﬁﬂ'.’ﬂ‘?i:“&iﬂ .






