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Performance evaluation of FLEX Triumph preclinical single photon
emission computed tomography scanner using Monte Carlo simulation
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Figure 2. Comparison between simulation and experiment for CZT SPECT images in terms of spatial resolution measured
with line sources suspended in air (a) and surrounded by water (b), sensitivity (c¢) and P/T ratio (d). The energy window was

centered at 140 keV.
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Figure 3. Comparison between energy spectra taken with CZT (a) and Nal (b) SPECT scanners.
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Figure 4. Comparison between image performance in terms of spatial resolution measured with line sources suspended in air
(a) and surrounded by water (b), sensitivity (c¢) and P/T ratio (d) for CZT and Nal SPECT scanners. The energy window was

centered at 140 keV.
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Performance evaluation of FLEX Triumph preclinical single photon
emission computed tomography scanner using Monte Carlo simulation
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Figure 5. Reconstructed images acquired with CZT SPECT Figure 6. Reconstructed images acquired with Nal SPECT
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emission computed tomography scanner using Monte Carlo simulation

Performance Evaluation of FLEX Triumph Preclinical Single
Photon Emission Computed Tomography Scanner Using Monte
Carlo Simulation

Ching-Ching Yang'", Jing-Han Cheng’, Shih-Sheng Chen',
Zih-Syuan Yang', Kai-Chieh Chan'

'Department of Medical Imaging and Radiological Sciences, Tzu-Chi College of Technology
’Department of Biomedical Imaging and Radiological Sciences, National Yang-Ming University

Abstract
Purpose: With the considerable progress in the development of semiconductor, cadmium zinc telluride (CZT) can

be used in gamma camera for single photon emission computed tomography (SPECT) imaging. Compared with
Nal, CZT has higher atomic number and better energy resolution. The aim of this study was to evaluate how the
improvement in crystal properties affects small animal SPECT studies.

Methods: Monte Carlo simulator for a CZT SPECT was built and compared with real scanner to examine the
accuracy of the simulation model. Then, the CZT SPECT simulator was compared with a Monte Carlo simulated
scanner of the same scanner configuration but using Nal crystal-based gamma camera. Validation testing included
spatial resolution, sensitivity and primary-to-total ratio (P/T ratio).

Results: Based on our result, the experimental data were in agreement with the simulations. For Tc-99m CZT
SPECT images acquired using a 20% window centered on the 140 keV peak, the spatial resolution, sensitivity and
P/T ratio were 5.9 mm, 243.15 cpm/mCi and 5.24%, respectively. Spatial resolution, sensitivity and P/T ratio of the
CZT SPECT improved by 3-6%, 1.5-3.7 folds and 0.57-1.66% than those of Nal SPECT, respectively.

Conclusion: The first small animal CZT SPECT in Taiwan was modeled realistically using Monte Carlo simulation.
Through simulation study, it was found that the CZT SPECT exhibited improved imaging performance compared with
a Nal-based system. Our results should be able to provide useful insight for rapidly evolving imaging technology.

Key words: single photon emission computed tomography, Monte Carlo simulation, cadmium zinc telluride
semiconductor
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Differences in Myocardial Perfusion Scans Between Ilan
Coronary Artery Disease Patients with and without Diabetes

Ying-Chieh Li'?, Ying-Hsiao Li’, Huey-Yi Hung’, Hsueh-Hua Yao'

'Department of Radiological Technology, Yuanpei University
’Department of Medical Image, Taipei Veterans General Hospital Su-Ao Branch
’Department of Nuclear Medicine, Lotung Poh-Ai Hospital

Abstract

This study retrospectively collected in llan coronary artery disease patients from January 2010 to June 2010 to
compare myocardial perfusion scans with or without diabetes. Coronary artery disease (CAD) was determined by
nuclear medicine myocardial perfusion scan. Patients without defects in the scan were then further verified by CT
angiography for CAD. Diabetes diagnosis was based on the aforementioned 1997 American Diabetes Association
diagnostic criteria. Differences in the myocardial perfusion imaging would be analyzed between CAD patients with
and without diabetes.

Key words: Myocardial perfusion scan, Coronary artery disease, Diabetes mellitus
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£ H RTHIRG IR T B8 B AL fif v - H &3 2 AN
FEAAAU SR (NHEPOBES R > H S A [ AU B R R R B e
fRTRIEY 22 5 (an = HEERR ~ POBRELEE ) » I BES A
WPIBES RS T AR ERUE -

W& A« R

AT B 92 58 AAUE MR R & RERER
FEAG © 02-25433535 431 2299 fEIE : 02-25433535 531 2299
#HEH : 1035555591 @yahoo.com.tw

B ELE AR R U R AR R B (kR - &
RIS S B R A H W39 ) BE RS 8 M A A T S Y

PEE o (K35 NEMA standard ¥} y-camera #3¥5Z) & FR ] -

uniformity [N AT 5% T HoA EL AT FEAS AT S A 1%[1]
SR A SR y-camera MY EERHE & 522 uniformity (i
R BLEHEf y-camera WUETECRME - TRAMERGT R E B - B
S R y-camera F{ERAIRF 14 31l L BEAN ] y-camera [H]
FIRAIETE o AR E B FI Rl —35K Co-57 A IHIGHIE i* =Ff
AN[EIBERY NS5 52 8% (y-camera) 73 AIET 4% 30 K 5
1 FERR IR R U B RS 3 - P GE eNTEGRA
flooduniformity X fie i & % {n] 35 =) B S G AT o
REBFCE B ER LS A2 S AR > B
y-camera FIT Y5t 5 RGBS S B — {55 LLBIRA 1% -

MRIETSA

RREBRE AR T 88 4 9 AMSE RAF A
] (Philips) vertex plus » HOUBEEHEE RS 55 1R ~ 91 7 12
A I & 38 & 1 /3 7] (General Electric, GE) Millennium
VG HOCEMEEE R 59 1) ~ 99 4 12 ABERAHA
F] (Philips) Bright View » £ )¢ % %7 & 5 59 R 5% — &
ANFEV USRI y-camera » = 5 B £ 3/8 S [ L (7 fi
A B it #8117 {5 P 5 B Y 2 AR RE B = AT B (LEHIR) A S
BT (% HLF 25— SE{EM 88 (detector 2) dETTAABRINEE -
W BB [RI FEFEFHEN € £ Co-57 » W EEIRFFHIE% %€ /% present
time 300 % o Jil 5 P B {56 FH AR ET H A 100 4 11 A
15 H#Y Co-57 AL IEYER » 7 5% 5% Co-57-F01 » If
F& £% 370 MBq (10 mCi) > H 2012 %2 H 1 HE[3 H 29
H2 & & y-camera B AU MELT 30 RAMEIT Z] FE (extrinsic
uniformity) THE% 5 77 S8 I I 2CHE TR (G0N 66 » I EE 2
SRR AT B (5 GE eNTEGRA flooduniformity %
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HE LA T2 2 B R A A B (B — ) - SEE 2R
E 5 CFOV (75% UFOV) ~ FOV type rectangular ~ FOV
width 519 mm ~ FOV height (mm) 370 mm 3if: 5 % 2l 2
s SR Z AR E TR 2135 2] B BB AC 8% 11> Miicrosoft Excel
S LUK S e A R B i SR 2B - AR E B Fl
PSR = A A~ [R] 28U 555 ) (A0 386 PO M o AR T IR » Sl HL
25 ) B T A R R e S AR E T EE WA
{E$5 2] FE J7 7 (intrinsic uniformity) 7E & (50 F b #AN
it o HL T ORGP S T R DAMERF IR E > A X B
BRI IMEE 2] (extrinsic uniformity)[2] J7iEHEITISZ)
KT BE RSB > FF LA BT HARE AR TR 3 X
e RU % (Bright view) B R FTHCEE B HUREE T H0E EARHE(E -
F6 FH ICASEHE f1E 5 o] B EL At W = (0385 EXTEE RE PR R TS
ARG B A AR A S AT S B AU AR T B A L
fEFR > 15 20— (I8 F2 U R B A - o

20120227 3 ROOM

MACKAY TAIPEI
2/27/2012 8:03 i

Nuclear Imaging Environment t

Dete: ber = 1
Collimator Name = VP45

Estimated Integ. Uniformity (%) = 3.60

Average min=112.1 @ x= 139/ y= 178

## Attribute data input from: database fields
Percent of FOV for analysis = 75
Rectangular FOV

FOV Width x Height (mm) = 519.0 x 370.0
Pixel scale (mm) = 2.21
Camera Name =" "

B— GE eNTEGRA flooduniformity software

e R
FIFAA] {1 Co-57 FRHERHIRAE 2012 -2 H 1 HE 3
H 29 HI 30 REVIMET Z) FE (Extrinsic uniformity) 5 43
g FHERIRF AR AT UG B > 0 e s SR AT el — 2] 7. o
IR T S I R ARIMERS 21 R S E o Al B (36
— ) * Vertex plus 2.81% ~ Bright view 2.48% ~ Millennium

J Nucl Med Tech 2012;9:17-20
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Vertex plus geometric uniformity

%S
)
5 AR oA -
Pl i ¢ S~ e
:' 2 mean + SD
J-(:F
01 ! mean — SD
° 0 S N Sy |
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29
R
B Vertex plus geometric uniformity
Bright view geometric uniformity
5~
%% -
i 4 2]
3 — — — = — P
;ﬂ 2 . - mean + SD
i( ! mean — SD
© 0 5 S S S Sy
13 5 7 9 11 13 15 17 19 21 23 25 27 29
R
B = Bright view geometric uniformity
Milennium VG geometric uniformity
S50 . L .
] 4% TAN A N A WA i s — et 21
~ - i
v VU=V | — s
=) mean + SD
K mean — SD
% 0 | S S S Sy e |
13 5 7 9 11 13 15 17 19 21 23 25 27 29
R
BP0 Milennium VG geometric uniformity
H1fi = count & B R OB G W
6000000 [
5000000
444000000 — Vertex plus
#13000000 —— Millennium VG
5000000 Bright view
1000000
0 S S N N |
1 5 9 13 17 21 25 29

KB
Bl AP PR 1 o0 S A T e

VG 3.65% > ¥ 7E a5 LI RN 18 7% LLA (NEMA
NU-2007 Intrisic uniformity procedure,integral uniformity <
5%) °

= BRRARG39 2] R K2 AT LIAERE(E 1 SD i
[E[A  Vertex plus I HEZE £ 0.488354 ~ Millennium VG
%5 0.683806 ~ Bright view % 0.248563 ( Hi{if : %) - ## %
# Vertex plus £ 0.238489 ~ Millennium VG £ 0.467591 ~
Bright view % 0.061783 ~ ( B[ : %°) o =& [ 2
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Test relation sensitivity of different y-cameras by extrinsic uniformity using preset time mode imaging acquisition

T—  BHAUTL e 2] B L
M PIGHAIA 2N (BT %) PRAEE (B © %) SHELI (B ¢ %2)
Vertex plus 2.81 0.488354 0.238489
Milennium VG 345 0.683806 0.467591
Bright view 248 0.248563 0.061783

FEGT B L (18 F ) 5 {# FH Bright view #EETHUE (EAE %
fiEl 1 B H A A A A A EL B (2 =) » Vertex plus £
0.77 & Milennium VG £ 0.94 ©

T Ll Bright view #Ez180E {EAS e B L {th p AU B
HFH B bl
B AU
LA Bright view
HEETHE R
HER M A B (E

Vertex plus  Milennium VG  Bright view

0.77 0.94 1

¥ i

B R L E VB R &R > BRI AT A
{35 552 B (y-camera) AN — %€ 2 1 I [A] — 224U 5 1L
ARSI ZIE » FERE T e TR AU — 1A
MR RS E B R A8 E - IE — R PUAYIg 2 B AT A
R AT DAIBER B = 2 IR AL NS 4 52 8% (v-camera)
Y92) 53 i K % ER AT LAMERF (£ 1 SD HYHEE A » Vertex
plus 39415 % 0] 35 2] FE 75 2.81% ~ Millennium VG £
3.45% ~ Bright view 5 2.48% » 515 & i LRERIIME
Z]JE (extrinsic uniformity) HE{H 7% LI T [3] s =& 2H

an

EEFT EASE  2012:9:17-20

Philips Millennium VG FJRFRHE B K > B B8 7 i (K 1%
1550 > LRI 100 R O A 51 ZALHIBHR -
EEU H A 2 B - SRS RS — H R ARt E
I - IO Y AR AL BT 2] FE A B
AR EER SRR P T 30 SHER - BRI
R BT L EEEOR R E - AR RES AL
ERIE RHEAETT 78T o

E AT IEHE 2 6% (v-camera) 25— BEAEII® 23 T IS 26
FAREEH B (1 7o) AIRmS 230 — (8 55 EL IR 6% - 3k
1) FH 3 AN A 2 Bright View {13545 52 6% (y-camera)
FROREE T B, (R AR YE e Bl At W 5 B A LB 1S Y Vertex
plus £ 0.77 & Milennium VG £ 0.94 » B[ a] FI| A . BH 4%
FH LA HES B 5 B REA T o R M B 3 S BIAH R R T
BRI > R R LG B i 5 A RELS S8 5 AL B IR ] - L
AR S PR AR R SRR o

e300\
1. PRRERE » B A A S - DI HE RN
BT ks AR E T - RERE AT 2009;6:13-
19
2. Ann M.Steves, MS, CNMT ° Review of Nuclear
Medicine technology second edition.1996;4:P19-26.
3. NEMA standard NU-2007.[3]
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Test Relation Sensitivity of Different y-Cameras by Extrinsic
Uniformity Using Preset Time Mode Imaging Acquisition

Yun Han Chiou', Ku-Hung Lin', Kao-Yin Tu'

'Department of Nuclear Medicine, Mackay Memorial Hospital, Taipei, Taiwan

Abstract

Nuclear scans use images as basis for clinical diagnosis and the quality control of the images are usually by means
of stability of daily uniformity. According to the NEMA standard, the uniformity should be less than 5% and the
degree of variability should not be higher than 1%. However, we found that the sensitivity of y-cameras would affect
the value of uniformity. Therefore, to be aimed at the counting characteristic of y-cameras, we designed several
experiments, tried to find out the detection characteristic of each y-camera and compared the relation between
different y-cameras. In our experiments, we used the same Co-57 plane source for three different types of y-cameras
and collected image signals by five-minute preset time mode for 30 times, respectively. Then we used GE eNTEGRA
flooduniformity software to calculate geometric uniformity and observed the total counts. The result was that aging
of photomultiplier tubes was related to geometric uniformity and the total counts acquired by each y-camera were
approximately proportional.

Key words: y-camera, extrinsic uniformity, image quality
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H SLFIREEL BRASS JERT S BC 1R e i i
ISR KL D M

FEL? HER Y AL RAR B

" AL AR B
TR BB

* FHAR B B BT B L R

P EE
B " "Tc-ECD W30 B % -F SR BT E T A3 5 0m B 4 5

FAEFAERRAARSHHHE o AT R E £ LK
B #) 3% $2 Hermes-BRASS ##8 %1 947 » £ “"Tc-ECD
MR B TFEMBTR LR T RHEREERE LI EHR
B A HATERG PG TAZIRIE B (Butterworth,
Metz) ~ Hermes-BRASS #2884 X, ( AL £ @15 &% »
NMI : £3843 &% > MI: 38 £ 275 > CD) A & 5 #3%
EHATILE » AR B REGEHAT -

o5 ARG 24 MR BEFR s X P oan
Fa IR AL B MGG o B o 15 42 R A JERE G T 5] B
o BAREBE AR S BER S SME s EEE - B
o A e 8 R B AE B (interictal) $2 45 4E 12 2 (postictal) »
& AT—R P"Tc-ECD M# & X T EMBT R - i T4
BREG2EEESARGEIT B AFR > FEFLER
Hermes-BRASS 3k 28 8% X 4T £ 4% 947 - B B/ » i
TALZ B HE P BRI - B H B AL REE KRR & & R (MRI,
EEG/Video, PET) A% J& BB 71 & 3% -

R () MAEREERECEOEHRE - BARFHK
% 51.54% ° @ Hermes-BRASS * = 4 4% X, 8 & 1% 4 #7
Z EHBE S 3B NMI = 8225%, MI = 70.94%, CD =
57.99% : (2) 441 M A s 5 PE 1% 31 SPECT # # 18 &
oM Z g » BARFIFRESLN BWRESIEHE S
B B 48.33% $ 47.22% * Metz B & 52.28% 3 58.33% ©
MR AL AP 0 A BW X EHKE B 6589% 2

JHAES : MRS TCRIRHRR B Bt T
54 : shihkn@mail.ypu.edu.tw

63.20% * Metz B & 75.23% $& 77.45% : (3) & 88 % %
AP o HAMIHIER S| AL R R T ERE S
AIERGINEE - 2 Metz IR BHERFLENEE p
<005): (4) BARBBEITERAT » £EBERE
40-50% » AR BIGE B 30-40% » AR EBIMER 2-5° H T
B RAEGIMHER o

REIEED : M1 A & F £ &L FEMIFR (BRASS) »
BERMNERLTEREE  BEENELTEREE -

Butterworth J& % & » Metz B K &

%EEIREBET 2012;9:21-29

Bl &
AT (epilepsy) j&— M AFE A MR » 85 2 H I
o9 A2 3 I A A IS A4 S e b TR B BN IE R R
TR o PRAE IR AT LA 53 B Pk fldg - el pe @
WY 2R R HNE o AF T U R A RS B2 R IR AT - 7R v AR
(Hughlings-Jackson) a2 RIS T 22 SRR 2 it H Ik
FAT TR R A RS S IR Y i AT =

French JA S AR BRI (S 2= 15 0.5~19% AT
BRI TR 3%(1] > IRIGWAT IR E2 AU I e a4
o BT AR 5~10 ABERHE - Kt GERE
R A CRITE 10~20 B A > B TR EREA IEH
B A LU0 SR B A » SRR R o S
IRFHE B2 I > e e PR AR » e Fa iR o M H i 22
(£ ke P EIR AL 3 VE [ OG A4S FI6 8 o BESR 2/3 FaH
NI LACTAREEY) - (B B ss BRI < 58 A > CIREEYIRL
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P2

3

%

BEEX F
etal

R BIFSE LR A > T ORI A R A R A
BRIE (2] °

“"Tc-ECD fi§ & B Ot + & MK B & 7 # O
ECD Brain SPECT; Single photon emission computed
tomography) & — R HIRRR i & HEER impR EvE 2 T
Retktads (3] > e Ht SR =R 8L - R ks a
TRRIANE B2 IR IRE. SRR A A H A S T
Fe AT RS T O RENR - — RIS - WS 1ERF - K
F R AN LE R T ER A i - R A e re A R e RSN
BT o - mAESEIER » Il &b o LR -
K% 8 B2 B I B R i < M I 7 R R S AU
P $% -09m 15 35 % [t £ W5 (" Tc-Ethyl Cysteinate Dimer;
P"Tc-ECD) FIBUR 185 -99m KEEE/S AL AL A5 (™" Te-
Hexamthyl Proplyleneamine Oxime; *"Tc-HMPAO) ° i& fy
MM EE SRR 7 LU MR © o8 ~ MR
AN W] AR E o Bl B ALGEE Bl e AL A I AR B
(Blood-brain barrier; BBB) © {EH&HERIT 3 i BLIM AL AL IELL -
LI EE R o " Te-BECD HIFATE i T AN 5 fidt e L
FAEREER I V8 2 S HCE F i » 10 b B 25 2 B A 5
2 B " Te-HMPAO ° *"Te-ECD 1F 1 43 $if [ 2% 4
FARRE [41 » 5 /NRF 1% - BGHR L ST EL RS 17:1 2 170 Te-
HMPAO £ 2:1 [5] °

H @5 14 MG 2 " Tc-ECD & (F a2
?"Te-ECD #1F1% HANGHT B+ B Sl I e (G P13 - #=
FH B AT Y HR PIGE S RS R R 58 72 L - LU
FRHEPIN E VER R - (25 B DN 3 R PG S
R 16,71 - ESR H AR R C A W GER DhEE 7 i » 51
— LR AR N R E AT IR AGER 2 A -t SURRERET K
HE M T = L ffE Z B2 W 2R (HER 3R IR B 475 LUHE 37
FIRER T - AR ER A LU H AL 73 At SR & 2 8]
()75 o ARRISE L2 L1 " Te-ECD H&HEH B O - 28 AR
e RS R R VR TR B 8 (R 1 1.2 215 » G Hermes
BRASS il 5 H 5 PIREFT EIH#S RV ELLEE -

Hermes BRASS (Brain Registration and Automated
SPECT Semi-quantification) 47§78 8 /& (& #5 9 Ak 8l 1F &
FEfCET - #EFRERANEEZEE] (voxel by voxel) JFHE [8]
LA region growing J73 » (&G EI#ET _L-HY Z-Score [9] °
H Ai bt =S (U 2 68 FIAE o T i D RE RS B 22 I »
4l 401 : Parkinsonism, Alzheimer’s disease, Mild cognitive

impairment [10,11,12] °

J Nucl Med Tech 2012;9:21-29

A Wit 52 FIl A BRASS #) #5 73 # " Te-ECD # {F [H]
JA B " Tc-ECD % {F 1% H brain SPECT 5% {5 - ilfi )&
BRASS ##3 Ay =l 547 7 20« IE B IS B %
(normalized mutual information; NMI) » 3£38{5 1% (mutual
information; MI) BZ3 #7521 (count difference, CD) * [A]
RE#E A T Butterworth (BW) Il Metz S8 a3 A5 » b
i H 0P 3 SRS o3 b7 2 IR 22 5 o S 4) 81 BRASS
YRR EA © 22 FLEE (difference function threshold)
Bl A [ {iE (template threshold) Bl #2 #E 7 B {iE (standard
deviation threshold) *& 75 & 52 B 5 T A2 Bl IR o

MRIETSA
1. LEARFE R R BRI E U SR EA D AT

24 95 B 8 LB B - 16 155 20 1) 1 2008 £ &
2010 - Z[HIRIRHIG T (FFErfa i - BT EiSETE s
o BREIER  SHEE BRI 2R o ELER R A
TR ER AR FEEES 28 + 13 > Horh o (i @ R E
R YR 5 | REIRERT » 991 15 (i A R £ JE R g At 5 | 3%
T (9 Bt RSB REAL - 1 BIBSAEE 28 > 2 ] Lennox-Gastaut
Syndrome * 3 I SZEHE N2 ) » (EATA A 7P 1%
AT FMTVIBREE AL -

EH 2 & BE B2 IEF B P Tc-ECD
SPECT & BHEULEURT & T oI & R » 45 19 % (B
8117 » 2ok 11 17 s I B ES 28 + 8): 1. WA TALRIR 5 2.
ks (£ 3. MRI A GUE R 4. WA IR &7
PURIRLEY) -

2. BT EEERIFRIRINE

A E B {5 ] E.cam variable angle (Siemens Medical
Solutions USA) 58 B 1 A e i B TR - R
FKRE =1 A HE (5 {7 (Fan-beam collimator) » HAEHE %
2[R 7155 7.3 mm > {EIH 88 RS £ 280 cpm/uCi ©
FA R AR AT AT » ZH 24 /R EHE AR SRR il > LUK
PFURRIZEYI= I > &R AR » SRR VRIFIE] » 3240
IR N ERLEEER B EEYITE AR AR A ERTE
SIRFTE] (7R EIRFTEL RS 46 77 » B RINFTEI RS 10 J7 ) -

3. Bt EEE R FRRERUE
FrE R A aT - AT AR PURRISEY) - SR n B
PFRIR A D 24 /NRFN - WAIAISE(E o oGt BilE
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H #iF)7 5 BRASS JE/T 5 B 1 FB IS & f i1 < ST 2 IR AL TE (.2 HE

FHEHURIERE - Bl PF%I SPECT MH[F] -

4. ERIREENAIER -
{6 FHEEY) £ 20 mCi *"Tc-ECD : &M RMFE « Bk
545 25 ) 0 60 5R5215 5 ¥R step and shoot f N INEE 52
@ TURAEAR 15 1.23 (128 X 128 matrix) » Rk 55 A/
F533 2K o FT AR BRI %R 73 (filtered back
projection) HAH > JE P A8 Y E T H AR EEZIEAG
A B BRFAGHEA > #ELIR S EAMELL o ASE B (s FH Y 18
2857 Bl B Metz il Butterworth » 11’ & 8 % 28 B5 4 H
#ESAZS RS 0.4 cycle/em > #REIRS 10 Z3%AE 5 T A
1515{# F Chang’method (u = 0.12 em™)[13] 1T T3
JBAE ©

5. B1R%IE

P AR A BIRE G 1 H i G SR BRI PIRE - RACHI

TR TG - MOIBSAE R BB R EER R H AR
ety » At FLAE— AN AR R R A SE G R PIRE

6. S EER EHMET DRI

19 LI H 2 EHIIEER 2 G C A&7 BRASS N »
BB N E Bl AR 2P 15 B B 58 5L B 3D reference template
(Figure 1) » 24 (i BREGE M BB T XE6L > & 7
W= 158 < 7% BEH (difference function threshold) °
Fift {83 FH 16% 4 3% 7€ 0 [ £ 10-70% » 8 # U (iteration
convergence) B 0252 & K& X (maximum iteration) %
500 » $HL 7 X BRI B L » LlE R E
B RS B - BHIHEE 2 > (0 AR (repeat
growing) % 8 > #x /] it {H (minimum defect) = 2 ml (40
voxels) BLIEHE 7= (Std.dev.threshold) = 0.5-8 » [
(i 3% FE HE A = 10-80% > HHFS GRS HRIH 2 A5 > &%
A HAEETEH EAFE « BE SRR M B 3 1 A K B

LR L AR L LA L )

Ohridly M)t (WA
L 00 W e | AT L
A - —

Figure 1.

BEEFS EASE  2012:9:21-29

Wkt kel W e .

{56 F] Metz i3 s BEAH R GRS L E AU L E S

g 1
T e e %@ =
N, SPS.a) Be) EILT e e

WEBIIZRZ 3D IEH GG

2012F12H 918

23



24

BEEX F
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':u'P

¥ Z & » 1F BRASS LL Z-score ( AN 1) {3 E
1 BUELL 0-4 {38 » BER s - (AFRAEE [9] -

Z-score = ( IEH B FL — W AT ) /
( I I AR HE 7 ) 1

7. B IVERE
AFEE R [14] 2 ] A8 ¥ 22 S HEEAT (sum of
absolute counts difference) £/ MH » RIS -
Ecp=R(X) - T(X) |
R(X) BR2H G
T(X) B Gk 2 a8
HOM(E Rk (151 HIGE i = wa E A B2 B R 4K
FiE sl — SR aEs —SRENERZ FEMmK - H#
REBERG L AISBSEEEANNEE » HEME G
() 5 2 8 A A K B AR (I8 R AT & S M 407
SOAGHE—BERUSE I 1, RES PRI HERSE A L 1, B9 LI
A 2 AR QN IE RERY B - TRV R S s R 5E 2
HIH PA(a) = PB(b) = PAB(a, Ta) *» HM BT EIRA K
£ HI| PAB(a, b) = PA(a) XPB(b) °

I(A,B)=3 ,, PAB(a, b) log PABG@.b)
' PA(a)Pb(b)
I(A, B) = H(A) + H(B) - H(A, B)
=H(A) - H(A | B) = H(B) - H(B | A)
H(A)=-3 PA(a) logPA(a)
H(A,B)=-3 ,, PAB(a, b) logPAB(a, b)

H(AIB)=-73 ,, PAB(a,b) logPA | B(a | b)

S N

H(B)

H(A)

J Nucl Med Tech 2012;9:21-29

PA(a) = A IS R 2R 7 {ffi

PB(b) = B RS2 HRZE 70 1fi

PAB(a ~ b) @ Wit 308 2 BRZS /A

H(A) Il H(B) /& Shannon’s entropy [16] of A, B; H(A,
B) 5 A, B & 5.Z entropy

IERUEIGE{E I [15,17] 2 LL entropy 7 HH 75 5k
PERIEE L » SPGB AT - B IER G E
ARG o LUN s NMIGHE R

NMI(A, B) = H(A) + H(B)/H(A, B)

8. Mt D
{5 R RE £5 19 hiX IBM, SPSS » AT T A Bl 88 2
BT » P<= 005 REFEEM: -

fm R

H #1235 VERT ] SPECT B 5% /E# 1A SPECT {5
F BW 838z 85 2 X9 58 U 57 Il 775 48.33% 0 47.22% »
1M 58 A Metz 8 U 25 1) 78 35 28 B 47 1l B 52.28% »
58.33% o {EHK S 53 H1 L 56 FH BW U8 U 5 7 H i° %
{F [&] ] SPECT i %% {F % W] SPECT 77 Jill £ 65.89% Bi
63.20% * T Metz J8 I 7% Z P8R 73 BB 75.23% »
77.45% ° HEFEVERIA SPECT Ed#${E1% H SPECT i 5 »
ANamAE B A PIGE B 7 Ml RS 75 528 (p> 0.05) (£ 1,
Figure 2) o #ARRIEHA TR RARE N ZR (p < 0.05)
(£ 1) EMPEBE 7R ER L HEEEE =
8225 HEEE L =7094 » FHEERE =5799 HE
FlIFE = 51.54 (Figure 3) : {E% HLE LSD 7 A s B E
(B I3 (5 SRk Bl (S S LG MR 2 5 > A s R
B H U PRE T MERE S 72 5 o AN 5 | EEAA R B
NEE P68 P S5 RV B - A RS A2 R (3R 1) 0 R AR
SYATT s BEIEE S | EETRR 2 8 U = R JE NS (Figure 4) o %4
EANEEIR A > Metz JEIK 27122 BW I8 8% (Figure 5) ©
TEHREE D AT 2B E © 22 SR EE R 40%-50% B i B
55 30%-40% ; KEHEZERRMEE 2-5 3% E T A LIS 2
IEF 1) 53 BTG SR Figure 6 S/ " Te-ECD % {/F ] 11 B .
TEMEE G 2B %I FESE (R post dorsal frontal
cortex) [ ©
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H #iF)7 5 BRASS JE/T 5 B 1 FB IS & f i1 < ST 2 IR AL TE (.2 HE

x®A1

75 SPSS B E I MG IR » SHEIINTVTE (H RS — =R ) - JEREAIIRIER - A RVER AT (BW Bl Metz)

SRR B E RIS BB R S EE 2R > p<0.05 HIREERE 2R (LHLERE)

{REE - BENUK

AR AL ESM BHE d) FHESM F O BEEE Noncent. 28t BIERNMIERE ]
AT (EEEEREE ) 5771.889 3 1923963 23793  .000 71.379 1.000
PR E 6.504 1 6.504 080 778 080 059
ey il JE e R 1692211 1 1692211 20927  .000 20.927 993
T8 28 (BW, Metz) 1010.126 1 1010.126 12492 001 12.492 929
AR 2668.466 33 80.863
g 169198.094 40
R AL R HE S 11149.196 39
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Abstract
Purpose: **"Tc-ECD Brain SPECT provides regional cerebral flow distributions in the evaluation of abnormal

epileptic foci. Hermes-BRASS is a program for automatic fitting of brain perfusion scans, and quantification and
localization of abnormal regions. Our aim was to compare Hermes BRASS analysis compare the qualitative SPECT
interpretation. Besides, we tried to test the default parameter settings, such as difference function threshold,
template threshold, similarity function, and standard deviation in order to find out the most appropriate settings.
In addition, Butterworth and Metz filters were applied for image reconstruction to compare visual interpretation to
BRASS analysis.

Material and method: 24 patients with partial seizures were examined with interictal and postical SPECT. 9
patients were caused by brain tumors and 15 patients were suffered from causes, such as neuroglial sclerosis,
infection, heredity. All patients received SPECT, MRI, EEG/Video, and PET. SPECT images were evlauated by two
nuclear medicine physicians via both visual interpretation and Hermes-BRASS analysis. The gold standard was
based on brain surgery.

Results: The sensitivity for detecting epileptogenic localization were as follows: visual Visual (interictal with BW
filter): 48.33%; Visual (postictal with BW filter): 47.22%; Visual (interictal with Metz filter): 52.28%; Visual (postictal
with Metz filter): 58.33%; BRASS (interictal with BW filter): 65.89%, BRASS (postictl with BW filter): 63.20%, BRASS
(interictal with Metz filter): 75.23%, BRASS (postictal with Metz filter): 77.45%. It was evident that Metz filter in
either visual interpretation or BRASS were higher than BW, especially in BRASS analysis. In interictal SPECT and
postictal SPECT, there were no differences. The tumor sensitivities were higher than non-tumor in BRASS or visual
assessment with Metz filter. We found using different methods for image analysis had the significant differences (p <
0.05). The results were as follows: NMI = 82.25, MI = 70.94, CD = 57.99. NMI was the best algorithm for fitting and
the results showed the best for the standard deviation threshold was from 2 to 5 for finding defects. It was suggested
the difference function threshold was 40%-50%; template threshold was 30-40%.

Key words: BRASS, interictal SPECT, postictal SPECT, BW filter, Metz filter

J Nucl Med Tech 2012;9:21-29
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TR AR AR BB LR K o — i 5 AR TS & A
S BB IR EAHRE 2 8L o (E H ) (i T R R
BT EFIBER - PR > S
fERAMHE > (HE 5 E ) BRI > PR IREUE
— BRI o

31



TR F
Ya-Chieh Fang et al

Table 1. Series of thyroid function test result of patient A)

H 14
98/07/21 98/10/13  98/01/05 99/04/02
fRiEH
T4 99 10.6 12.1 6.9

TSH 0.04 0.05 <0.03 0.51

TGA 2789 330.2 770.6 18.71

TPO 3261 25153 4486.3 23.48
IR
FENEREEEMB M -

BB = L B B Q) 2 R BERMEE - R LR
A o GRS R HA Ty fE A KRR 28 (Hashimoto’s
thyroiditis) 55 & » & {F FOIRBRAEA » 8 PR AR I B B 2 A
AR MR E - 9 FE LIRS S - TERE AR SE 2 (i 22
FMR1 99 47 4 H 2 H 2 AnSe 8RBl DIEAN R - BEAHEE S I
PR METRAR R > U3 B R Y AR R

IRARRRDHT -
1R B = i B WU R 2 R PR AT HRET - B
PREIREDRIES ~ F RS ~ HHMERE - ILH

B > ETREE LIF A B RS iR e T o 5 -
RIEE T LIRSS R E ~ M Bk 2  EAL ERE
(double check) E ke 7 25 o HHIS /T BRI datadE
SAFRIER » TR A P R O 28 S v i B A e o
At e A B N A e o) BB RO HE T — RS EIRE

RS /) SRR o

ENEE :

[ IRE R 2 B A e - BRI A
CO=XtadE o Hrh@ ~ @ AHEM - A
OBRARFEE - FREQZFRBELEIMA R o B » & -
~ (© = S A A8 it 28U B e L S 497 i 2R i 75 s SR
(Table 2) » RIMAE A FRIHHFRFE® - KA REEZ
T e R QO o K E SR = 8 AR W AR
WO 2 F b= B\ > TR T4 ~ TSH ~ TGA ~
TPO ~ SCC {ER X bL ¥t - #8 ¥ 1% » A EEEIaiEAHO
FIEE PR A A BLO KR B 4 SR AH I (Table 3) o £ 53
— e BE SR B @ BLO A R o 1T [ ] R 2
2 HAth AR A BE > P DU Je A5 5 1 2 e e AL ST
PRl 2 W Sk - o — D ke b B AU 6 S 45 1S HBS

Table 2. Result of blood typing from suspicious candidates

patient @ ~ B~ ©) .

- A T 2 Ell=] A N o A pid] ; (\ I £t =i oy el
TIRATERBIR IR - RAHRES BT Liregy . 08 IRIEACER s
P GBI B AR BB ~ FEERRBRHE T e o o
AN AR RIS SRR T A SRR R g B B
HEOAUL RIS RIS MRS EREGI RN e o o
BEC > RERE O R R I B AR 70 28 R s Ml T E
Table 3. Result of tumor marker and thyroid profile in misidentified and re-sampled blood.
B B E B i H O R W
fagrEH
E® O R (®)
T4 6.9 18.8 16.5 10
TSH 0.51 0.04 <0.03 0.7
TGA 18.71 1040.75 1136.6 1642
TPO 2348 7804.5 8406.5 149
SCC 09 0.5 0.7 0.7
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Patient safety — lesson from sample misidentification in a RIA laboratory
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Figure 1. Fload chart of managing questionable data in a RIA Lab.
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Patient safety — lesson from sample misidentification in a RIA laboratory
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Objective: Patient safety is the priority of medical laboratory. Any laboratory error can endanger patient safety and
becomes a potential source of legal problems. Therefore patient safety is the center of quality assurance process
in medical laboratory. Most of the laboratory errors occurred in the manually intensive pre-analytical phase of the
total testing process (TTP). Among these, patient misidentification can lead to serious harm to patient safety if
not promptly detected and corrected. Here we report a case of sample misidentification in a radioimmunoassay
laboratory and how it was identified by routine delta check technology before result reporting. More importantly,
how the laboratory held accountable for improving patient safety by creating reliable systems to prevent patient
misidentification through root cause analysis and continuous improvement.
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Improving Image Quality of F-18 FDG Whole Body PET Scan
in the Patient with Hyperglycemia by a Modified Acquisition
Protocol — A Case Report

Camus C.Y. Wu'?, Wen-Chen Changz, Kung-Chu Ho'”?

Department of Nuclear medicine, Chang Gung Memorial Hospital and University, Taiwan.
Department of Hematology Oncology, Chang Gung Memorial Hospital and University, Taoyuan, Taiwan.

Abstract:

In the clinical F-18 FDG whole body PET scan, usually need to confirm the status of plasma glucose to avoid its
concentration to effect the distribution of FDG. For hyperglycemia cases, the examination will be reschedule until
the plasma sugar was under well control or an intravenous injection of short-acting insulin will be given with specific
protocol. We reported a lung cancer patient with diabetic (plasma glucose: 307mG/dL) who received the FDG PET
scan but without additional administration of insulin. We also reported the analysis of scan results in this article about
extend the acquisition time that significantly improve the image quality of FDG PET scan of hyperglycemia patient.

Key words: F-18 FDG, whole body PET scan, hyperglycemia, diabetic, image quality
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CT Module 1 Test Results
User Comment:
Alignment Test: Pass

5.50 ACR within 1.5mm
6.00 ACR within 1.5mm

Slice Thickness - Top (mm):

Slice Thickness - Bottom (mm):

CT Number Test:

Data Type Air Polyethiene |Water Acrylic Bone
Mean -987.39 -89.32 464 123.81 91923
SD 6.03 7.14 6.99 7.25 10.81

ACR Regmt |-1,005 to -97Q-107 to -87 [-7to +7 +110 to +130[+850 to +970

919 Wi
34| .1 i
o¥
Red: Actual
Green: Theoretical
-987] . . . . .
¥
Air Poly Water Acrylic Bone
Patient Name: 20120705 Study# 1121 Study Description: Exam Dale: 2012/7/6 £410:03
CGMH TaoYuan Manufacturer. GE MEDICAL SYSTEMS Model Discovery STE  Device serial

Phantom| Image | Modules 1,2 | Modules
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Small 100 0.5 50 1742 348
Small 150 0.5 75 262 349 349 0.0047 0.0013
Small 200 0.5 100 348.9 349
Large 200 0.5 100 361.1 361
Large 250 0.5 125 4516 361 361 0.0012 0.0003
Large 300 0.5 150 542 361
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The error Report of the nuclear medicine computed tomography quality assurance test - Technical Report

The Error Report of the Nuclear Medicine Computed
Tomography Quality Assurance Test — Technical Report

Shu-Fan Tsai'”, Shih-Huang Lo’, Camus C.Y. Wu."”

Department of nuclear medicine, Chang Gung memorial hospital and university, Taiwan.
Radiation safety committee of Taoyuen Chang Gung Memorial Hospital

Abstract:
Since the “medical radiation exposure quality assurance procedure” were announced and amended by the Atomic

Energy Council. All the computer tomography on nuclear medicine departments required to implement a medical
exposure QA procedure.

On March 2012, we have accepted the external audit and there are two options in outrange: “The noise value of
evaluation to water phantom” and “the output linearity of tube current”. We redo the test follow the QA procedure
guideline which approved by AEC, also found the error source which were caused by the improper protocol setting
and unsuitable testing parameters.

On the basis of the medical exposure QA program which approved by AEC, these options could be corrected and
turned out to be qualified. Therefore, the data analysis of quality assurance testing should particularly pay attention
to the parameter setting and also should be careful to evaluate the relations between the results and clinical quality
management.

Key words: quality assurance procedure of medical radiation exposure, CT (computed tomography), the noise
value of evaluation to water phantom, the output linearity of tube current
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