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(A) man, 33-y-old (B) female, 53-y-old (C) female, 73-y-old

Transverses views of Tc”"-TRODAT-1 SPECT in a healthy volunteers (A) and patients with RLS of early stage (B, C).

Asymmetric striatal uptake with mild decrement in the caudate and putamen is noted in the early stage.
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HH.Z DOPS Jitk » LA TR ZEE ) it 52—
T TR IHZEERE ) (R IRIRIEI Z B » R
BRI - 2N RS mini-CEX FFE 7L
MR )70 SEABEHRER A - B2 A1
AR R A A mE (BREME) RMEKRNEHE

KT AL mini-CEX JTiETRH] TizBE:
EHITHE L FREZAS R (BGEHEEE)

=54 V.
HIA

H A 5B N level
Bz 9 8 85 B
BA 8 9 85 B
BT 8 7 75 B
BT 6 6 60 C
AT 6 5 55 C
B 5 5 50 C
B2 P 8 8 80 B
B 7 6 65 C

F
i

&x=: J\ZEA DL DOPS f5iE7FH]
1T ) FREZAE R

MBS

L5 B

:

\

Bl o FE LR AT REE RAERL B IR IR 2 R BRE B T
) —EE -

—

—  ARIPL mini-CEX J3/ARRIREDHR - IRERIE
IEFZTRVIB TRES
4 HE R AR R P 150 W (NG E A o 4 10 I8
FEEEEE ) (FRHGIEEE 5 HPE D) haisiE
T2 BB > 10 JHESREER (FEHSUETT) SUELLE
HE A E~/\EER B Ai~/NEE Co WWHELL T B
D> AR D B AH T UEMERERRE o BUMAEMEH
mini-CEX JE{TEFEIRE > SEBUATA L B U Rl i R 2
BLUNRHE
O LAV i AU B i PR ZE 511 26 88k B i 2 A i
HIFRFE - NS RECHIE L TR A L - KRR
HWREFRFFFTAH T3 - BE HERER SIS
/734 mini-CEX J720 » {F TR A 1 BlERE £
KRy TEEHE] L A EE T o
[11[2]
Q) BERERZ TEHEHE AL ARHEA mini-CEX i#
TTHIEARE » LA TR SOBLEE 22 A8 13 5 52 32 13
B s Mg s ) WfE 7 AT o BEIRLL T

st

7N

KIH LR LRHEE A BCBGEE 2L I 22 R i 1 197720 (EUR
B F 8.55 85.45 A I > MBS E B AT A ER A REATRRS
B 7, 8.27 82.73 A H 32 B iR BNAT SR > B4 R [A] 22 5
B 7.45 74.55 B AR o V) S iR U AT - (B2 S
BT 5.91 59.09 c ST ER AR R R AR R - L [R] E R L PRI R T
BT 6.09 60.91 B TRIERFE A o B 1R Y 224 GESw HIR?
B 5.73 57.27 C A P 1B o RSz > (Bl o 1% ) A2 7 B B 75
B B 7.91 79.09 B (24 ~ s R4 ) 3mSR &E
B 7.91 70.91 B B KSR EfE s S E R > HRGER A
PR FERF IR Al RESZ BT TR 70 o8 (BEERSy T
0 : /%2R D) DOPS 77 3R T WAL S IHE 1 ST IR RE Z 2R
KIE FLARH @) R EZE ARNEAU=S TR HEy level
B 9.00 8.50 8.00 8.55 85.11 A
B 7, 9.00 8.50 8.00 8.27 84.43 A
BN 7.00 7.50 8.00 7.45 74.89 B
BT 5.00 5.00 7.00 5.91 57.27 C
ATk 6.00 5.00 7.00 6.09 60.23 B
B4 5.00 5.00 7.00 5.73 56.82 C
LR P 8.00 7.50 8.00 7.91 78.52 B
R 8.00 6.50 7.00 7.09 71.48 B
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AR A DS B R R TR ) -

@ LU TEGRIESR ) BRI A8 R IR ER 75
20 [ 28 ] DUBRDR FAM R AR YEA Lo ARl -
SRMIBE S A B 8 AR R U 5 B 1 3%
ERE ST B A B L - R B R AR R
W o

@ ZIRPBEEZEA Tia-RKE My ikt - B
S MGG CERTRIEN A W S 5% RE P S o0
M ARREE R FRIE AT BE ) SR .
PIEHEALE 2008 4905 AT o o IRp A 22 A gl ] —
BRI E R ~ #adE ~ fad ~ ARG T
Al (HEEERIERERYRT A8 IR L] - LIER
ERE o i H. » st iR B — B R #i ] -
NEEHBGERRER » AFIF 5 L T2
Hl o

= AR DOPS JIEFHIRE D RESFEINAE » IR
{EREIBRAMTRVIZERE -
WA B Rl 2 i SEEE A BRI R
P RE P H 3l 22 B R A S PR L AHBR R TR - %/ NH
REERL 8~9 UL E#HBET » 4~7 BB —MoK4E > 1~3
RE B IA R G o 88 BREL 19 /NEE @ 9.x~8.x
(Level A) BLE AL HATRZIEZERS > 7.x~6.x (Level B)
RS R BB TRZ S () » 6.4~4.5 (Level
C) MARTEBECFE ) - T PITRIAZESS » 4.4~x
(Level D) i F3 M ¢ AL TR ©
FErE AN B HEUH e (S I > — B IH
H (HEHEZHEEE O~Q) Z2A# > HIUHE (O~D)
AHER B » BEZRMF (PGY2) XAl N B LHEFEHZ
BIHHE (D~®0) # B RG> BERLELHENZ
FHHE (D~0) & CREH -
HAMLEME ] DOPS E1TFFEI » SEHE LR
B RBEEAE LU R -
O BERZBRIPARHRR » 75 THEEHER A ) BYERE b
LT A A AR HE » JR1T DOPS Ff K IE F2 B
FiME o SRR T & AR » ] DAY et
ERATPNEE T E S R SNk S R fan =
PRI EA R R A i S U EOR Z B« A
B e oy [ F DOPS [R5 Befe S T ek
EEEISEE N BRI 2 R ) RS
A[E > FAMFEE DOPS FaRiE ME %) Bl
P& MEksyr » TEM RS —EEZ AR

J Nucl Med Tech 2011;8:1-11

MR (BE) WAL @ERMAR mini-CEX
HRfy TSR ) 28BS IR FRAILEE © (3]

2 DOPS A& E ) HIEAHE - W BfF S4B 20
MIR-RIEMH L FEME > FRATTERIERE AT LGS 55—
V7 22 A2 3 15 975 RECBIOA 1 7 I 2 A pH B TE R A Y
FHERE ) BiG » —EHGERE] TR PACS R
TEJ > BfESREL mini-CEX /5 2UAHSE » B{E S B
s R o 92 T 0 G ) 6 [ S e B (1T 22 e P E v
MES RN ) FERL BRI -

@ HAAEMHF DOPS J7iEE TRFERF » EH R
BIA TEREHM 1 B TEFR I ST Uk HEE
BiLEAA o SRTTRE DOPS T£ #5621 H 1305 i ]
5K I =47 (3/8) R EE XN ME AR
BE 1 SCBRSE RN 77 2038 Rl A Y JBR ) B
AR

@ BAMIREZFHEFE 3 © LI DOPS HE B
ST > [ESRE B L5 A 1 BT i B Re
EFTHIRES) o BERRE F E E EEATEE A FE
o o (HIE > iR A E OB h 2 3F
iy TIEE 1 ZEER > KIS HIER A 1 e g
ZEFFEIEE EEHE ) DB » Mg
FI| BB TR AW SR

BEot o BERCRTE AT B > SR TE e TR -

LI — 2B EEZE o R E —HE TR X
SR > B R FF A F B HER] > R 5 BB R RGET
{BH -

Ig « FTH DOPS £ mini-CEX FIAMEME M%ES S5

EEPITE] EE

#F MR Bl TR—=1 2 TEE S EE A T I
ML - FME BT AR DOPS HiffrsE Zhw Al TA L
Bl TB) A2 E « LI DOPS iFMLiSn i TA) M
mini-CEX 3575 Bl HIELHIE 2:4 - H DOPS 73371
RelMEE TCy B TB) 22 B © Ll DOPS #EH1%1F
38 TCJ 1R mini-CEX 184755 TB1 HYLLEIE 2:4 -

ot REEREARLATH DOPS A& THERI/KUE |
NEPER AR TEBIARHE 2 E ) Z mini-CEX i
ERYERERM (1~3 is unsatisfactory, 4~6 is satisfactory,
7~9 is superior) » MERA TIFFRMED 7720 DUHER—%E
KHE S Wigg LB — TEFERKIHE ) BECA R E KR
o 1 TEE AR~ TEIs PGY2 2581~ TEE
B s HEEF R —E0E o MG TIRR MRV AKX
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#e ) DU THEEHIFFEIEE 1 JERanEd ] DOPS
BLEPH TSGR B iR T I L IR - SRBIRE DM -
{HALEIFHETTRIIGIE -

st TEERE ) B TIRSEEE ) 2 s MRRE T S - K
12 ASSET (Assessment services for education and training;
The Royal College of Pediatrics and Child Health, UK) 2
DOPS #E2455| Bl 2% W =K » — iR EFREMI
BRI TR 0 W2 A R LA E ARG TR
s PIERRIE D W77 208 AT » SR BLIARG IR TAE 2 MIE -
HIRIMEE R 2 HH - W foordl o THIEEA
(Insufficient evidence)] ~ MMEFAEK (Below expectation
for completion) ] ~ fA5HEFTF & EK (Borderline for comple-
tion)] ~ THFEEK (Meets expectation) ] ~ TE[AEK
(Above expectation) ] > B HI © [ EFEEFRI
(Highly skilled performance)] ~ [REFFER{EEE H 24
HZH AR I 2 53R (Competent and safe throughout
procedure, no uncorrected errors) | [— LU S DR R
AT > BITHDEGRHINE - @R A — SRS R 1R
(Some standards not yet met, aspects to be improved, some
errors uncorrected) | ~ [ AZE/NGEKUE » 3725 GHARG EHU
1E (Accepted standards not yet met, frequent errors uncor-
rected)] ~ X Ff AU IE « AEAEH (N/A; Not
applicable) * FLAHRH DOPS A 511224 0 A RE 22 SR8 5
{MERS R HZE ARG E R Z TR

F 7 mini-CEX 3% DOPS fJ IE#RZ2EER H - =
BIEBLEFTHEEINREREHERD [BIEEE] 2
LEEENTRE 1 EEEEEOTE?

G mini-CEX 85 DOPS /71 » 32524 Frdh
HUEW) TEEEH ) WoRwE G L ER (FAIHE
ERIATRE) o BLARIKR ARHE R B il R R B AE R
L THRE%METERR | (constructing presupposition) {55 ¥
B B TAEERNEBR A B AR RiaEs 5%
FTHERIR AT FESCE 2 R H o R BB AR R AT o] — {5
BREZIS L BEHIREENFF S BV IASE » Wi A THERE (FR
i) ERE T B o

{HIE 5 2ITEE 2009~2010 E5 B KB mini-
CEX TMELEFH ) J7 202 B A R« 35 <2 IR At
[FIE21EY (18— ) > AIRETHESRE B PR e JE R EE BT i
RATE o W > BAHERZRR Z BRI R S AR e —
fH o GEERH AR HECREIR) TSR - DOk
SRR RE R A o

ZEER ST 2011;8:1-11

B— : 2009~2010 FE XKLL mini-CEX MMEEFZ#EL /5
FEITHIERAIIF I © IR AR ]E] B e S5 i -

7 s BATEERsER ) ETRIE 2 S TERA L T
BIER ?
ANFIRTA » DOPS FiRryE MERESE ) B TE iy
WiE sy - TEM MR —E SR THK (EE) K
BB o SRITE LT AMAE mini-CEX 17 » Wl 77 11 B3
PoRSEE AR A« TREEEER G B0 TREHR A 1 2
DIES > FEAERIF L2 RIF A R — R T
[y
DL TO WL i O FEr g ia & (Myocardial per-
fusion SPECT)J M1 » BRIEF SR E 3 Hikn A 5
—{EFFE R (a0 : B NRASERAL) EITHIEL - S
AALEEE BERT LA A TREHERCRE 1 1Yl B 51
W E BB R AMHE BT mini-CEX FF & RFAYEE -
1. Stress Fl| Rest FIFEEE ARG E A (3~4 /NEF)
AW T AR T REERE S /NI o PRERCER B B
& e B L TR E R ET -

2. Stress Fl| Rest Wi Bt HIEIFRAIIEHA] » & LA BEE
A T RBRH > End R R AT R AL IR AR
F JEULEIAT o

3. FH 3~4 /NRFHYEE REERIHIEA et A T TG
Redtam ) I > (25 —PEEL S AL nO 1 B B IRF [ G5
gL EE -

DLE =B AMESE 2011) #HEE 2
JH%E > R A DOPS Btk o TR FE MR 7 I
H THRBEEEE 1 WAL - 7 G255 BL ke IRE 6 E A PR
il S RESRBIL B8 2 e T 5e Rk 1 - BT ) E Rk
FEEAIENE -
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T EARERT  EET MFRETF) 7 IRERES

=

1B M8 25 1T mini-CEX HIZR A #8 8 LUk KH R
AFRE R aTEIUEE — BT R B BTER
— Bk ~ B AR o Rt - 2R
R ARG SRS ~ AR AE S-SR - R
MAEHEIT DOPS K ERETRE » thiEE#iE T — ALLER
AR o R B T ANEE LEE (A
BEFE - REERE) 24 B TERERPEERT
mini-CEX ¥ DOPS i & (EAHMIHY— B T e » K
ML — 2 EHE (KRR 13 F) MR- aETE -
i SEFE LD R A 22 52 - AR LA TN FF &
IRF R B 52 o

N\~ Eftho] BEEIRIS -

HAMEAETFHI AT B ERE D - BalLl TSR
(team based learning; TBL)1 HIMEE > BREELERI%ME 132
FIAH ) GRS LW A A R~ 2R EEEER (& ) - i
AN — 5 B MRS o AR FLBGE KRR T 8 A5
HUIMERSR - (HREZAIRIE (5/8) EEERW E
FInlgg ) FRRIERRAY T B s B A T =X

p
P

L

'/ V7
B : FJELL TEE £ (team based learning :
TBL)1 HIHES: > 5k DOPS ARMIEAN = E M2 E |
REEZL TN A R e ~ BEREEEER o

J Nucl Med Tech 2011;8:1-11
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—p—

o 5 -

AR DOPS JiiE IR s e LIBEE R TEM /&
Z] o Al (—HE -~ BA) ZIlE KA - ERE (B
ak ) EEFBRE b thEF s E r R G BRI -
HATHERBAEARILL DOPS J7EETERM] > HHIE 6
B # S T FH A mini-CEX JivARSJE » PREL TG - It
Gt EBCLAHABAYEER B (40 - TBL 5%) » fEE A
AEERAE ) ER L LR o

PRI - ZIRFP AR F EE 2 ARG R -
MEFR DS FE2RAR D 28 - (HEhEEEE
BYMEAE T T B AL ~ BB RR DU It AT am S
B[ gE% - thig M LR LR R T - I H 5%
(2011) #E - B LIE RS2 B B A Z [H11Y) L Bh B F
ENPAGETH R - BHERKREFEEGATIRE.Z
ORI > LR HAMEL DOPS J5ik A i /L itk
FREBRA 2 TIIBZHRIRIERGE) HURLER - (LIt E
BN B R B R R R R SCE — [ L

%

JEGHIEE K2 N Sean Kelly 1B#Et Assessment ser-
vices for education and training (ASSET; The Royal College
of Pediatrics and Child Health, UK) #%3t.Z DOPS (245
| HE IR A B A I 2 255 K -

S2EZEH

1. Clinical skills laboratory, Standardized Patient Program,
University of Michigan medical School, 1989.

2. Erin Brender MD, Standardized Patients, JAMA
2005;294(9):1172.

3. Jennifer R. Kogan, MD, Eric S. Holmboe, MD, Karen E.
Hauer, MD, Tools for Direct Observation and
Assessment of Clinical Skills of Medical Trainees,
JAMA 2009;302(12):1316-1326.
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Use the DOPS Method to Assess the Clinical Skill of the Eight
Trainees in the Nuclear Medicine Training Courses

May-Yin Wong, Wen-Hsiang Chou, Camus C.Y. Wu.

Nuclear Medicine Department of Buddhist Tzu Chi General Hospital Taipei branch

Abstract

The DOPS (Directly Observed Procedural Skills) system created by Royal Colleges of Physicians UK. It's made
directly to evaluate about the skill of clinical procedures of the technology and it is suitable for the evaluation about:
process of operation, the implementation of standard procedures... et al.

Mostly, the duties of technologists who work in clinical nuclear medicine departments (NM.) in Taiwan includes the
most of the procedures such as: confirmation and making exam arrangements, administration, patients’ safety and
care, image acquisition, image reconstruction and process, PACS and network, and quality control works.

In our study, the DOPS model is good to distinguish the level of the good from excellent students (2:4), and to high-
light the level of good from the level of common (2:4), and it will not be restricted by the fixed “clinical situation
cases”, also it is easily to do the comprehensive assessment of NM. clinical work flow. However, it requires more
times to do the assess, in some feedbacks from the students they considered their loadings were increased (3/8).
Also, under the existing resources (manpower, work loading...), it's hard to build the “standard patients” or “simula-
tion cases” to the medium-small clinical departments. In this literature we have reviewed our experience of the
DOPS method and assay the characters, illustrate the advantage and the drawbacks of the two methods.

Key words: DOPS, the implementation of standard procedures, distinguish, standard patients, simulation cases

J Nucl Med Tech 2011;8:1-11
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Eov TFan S/ B [I[oE T AL TS A A TS

IR R BAER AROAME mokiE T AR ERE RAEE™

RKER M
RTAE BEYQEASAER
BARARE HIHER R

wm E:

BIE : A TE R #4814 (Single-photon emission com-
puted tomography, SPECT) T~ 1% #& 4t #8474 B - F
B TF 35 o B AE R R A A AT A & R AF R A AL IR A
ARY - AMATHRAFEEMINBET - A
BASATREE BREAEK  BFELARFFHS
(Scattering Events) » 3 T2 EZ I HH LA F4EN - &
MEAXREETEZIT > THAHNETRIEKEZIRTFH
BRE : (2 XA ZRAGRBARERLLEEIT » T
WAIB AL LREAE - HILE T RIEIZH 6 A 3L
ATHEB > SPECT BRY¥ MM —A—TEw+54 - B
A AR A BRI AR A R A AR 7 X AT
B AEAEN o H PR B RARRREALT - 284
AL H HE R 0 AR H T MR ZOEBE y-ray IR TRIE %
& » BEF ARG TLFHHE - MBPOHARE G
BRBYEMH Ik 2R EF R T NE - HRES
& AHRA R Torso 1R AE 4T 84 4R SRARE » 7SO AL
LB EN TC-99m » BB EANKEER » A A A K
FAEE (FE) At > BAdREREY FETHER
TR -BER:HEEZIREAFZL LTSRS REN
BB EA - A RAERAZ 3D HHRES FMIRS
KRR BRI R F 4 AT - #5580 ¢ 218 3D #H
RERRZTER UGB EARYGHIL - 2d A
RERBEILEREZTAME » B AT RAL - 15
FE®MER  ZREA R SPECT/CT #14EATHAL R AE
ITEAT R R - RS RES AT A A5 B4R o

JAEL : BHARE

e RN E N A SN e 7 ) Cap R
FEaG : 07-6151100-7814

H {5 : chen.tb@gmail.com

BABEED : FobFETUITHMH R - S F ok AR
CRRCE LT

% E2H5 855 2°011;8:13-19

ﬁu =] :
H AR B B2 R 8T 2 B B g 17 (single
photon emission tomography, SPECT) & {51 5 14 [F]
iSRS BERIE T 32 A o 2E RO 8 2 B A AR R A 2UIR
70 MMERESHEIERIEITI2MR - [RIIRF VTS B S RN [F Y
TR AT B A B RELARCRT R R s Bl ) 22 2 T E -
SRMIMEESE - (y-ray ) HIHENZEE ERBIHE~E - B2
NSRS ENFZEE ~ Fara s - 1 2B R
(Scattering Events) ? IS EAR TG EEG S - 1f£84H
EEDESES GrAc Al NN 3 =N N o (E|
RCIELL 5 (HESF Z i E R IRG IR B L =H B L T > IR
F & A H R RREE - ILRS 1 REFERUR 4910 A B0
F#H > SPECT MR —M S — 2 0U-+7r8# - HAl
AN MERA  HEBR 8 A R #a/ A 2e s /720 - DARH R %
G ERAEE A (NG P H bl SRR VIR IR A > (B A
RETdii/ MG > FHE PRI Z IEHE y-ray FBRITRE 2 P -
BN S 2 B AF IR 16 » T/ A SR &k
IR » 2 SRR E N E

SPECT 58 FIIR y-ray EL{EERIMERE .2 Nal
(T AREEIER » AR ERIHECE GG E (Photo
Multiplier Tube, PMT) K% » FHEH ADC (Analog to
Digital Converter) fEHARCETEAGR > % F| A 82t
% (41> FBP, OSEM.,...etc.) J=IFOLF(LiE Z#F » (BIE
y-ray TiE( ISR Z Nal (T1) ALHEERT - BIRIEAT
RSB S IRV A « ZE S A S BEE
G55 R ZEEAE R T A BN SUE - 8 SEHUH A
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P FREANAIE D BB H T H A IERE - BIATEN
BB BN o B S 2 e TR R R A
TER 2% » HRe B MR IRAZ y-ray REE » 1THERSHR
AT RER IR BT 1 2 B AR A2 B S FEL 1 o deEis SR
HEATHE T IR y-ray U515 o

B HE m L B G B R IRF R (AR - BFRAEA T8
HREZEZE—L o HANARRBU RS HE 77 K%
R R A 2 G I R B y-ray Z 5 EREIGE(E /o4
() %R 10-15% WRE =R - EIEEA MRS -
LA Te-99m (140 keV) £ > Bl 130 keV~150 keV » H4X
R 7 P RS P M) o 1 s R (M S PO A 5 B R (5 iR P 3R
Mtz 2 HFEE o BRI EII S B G e
M EYEE R > & y-ray 2B A0 AR B E B R E R A
FEA K EIBU RS - #5 B IS4 s Pl 1S e 158
skl ([&—) EIRMNEEREE - LUA e PR gL
SRR A > BEIR A AERERERY y-ray St DI2
i BB > (HERMBR KRN - B iR
FEIEJZ@E °

H AT BT B g R 5 2 SR S AT FE
BATTST » RERIE 7> P ks S RS fN /5 1 > (EREERE 77 1 LA
(I BEE A B (I SE 2R 04T SPECT [1] » S/ME#REE
(#epgB) J7mAIAE Tk 7 AARETIEIE + (1) #if/)
e 7 BCRE T O i B B I [R) 07 SR BE LI [2-3] 5 (2)
LA Monte Carlo program &1 % /7 XXARKHER: [4-7] » LLITEELE
JER AT EEE LU s LR 2 KN (3) LIS Z &
RET 77 BB 21 [8-91 o — M FII F #iig i el i it e e

Counts

B— : y-ray REFEEEEL

J Nucl Med Tech 2011;8:13-19

(72) T HEE R AT Z RERGIE]

—p—

FULARIRER IR TL - LURERHBCZ (B R RERA 5 81T
BEER TR IE B SR R8RS - &R ot BE AR A - HL
E 75 U R 2 5 TR A R B A [ 2 hg B -
FEHA AR - RER ARIELE o AWFFEH] ] 2256 8l
IKESATE - AT G AL SRR P AR RE A R Al
T > RGN E LU BEITEE © IS ORARRERE A 1>
R PR IE ST » LA R B 0 IR P 10 15 1 ot B (AR 2 B
A8 PRI PR B 2 PR R e M e sz I b

MRIETSE ¢

Kuse i HESR BN % (E %8 (Dual
Detector) < fIISEIMAREZ I (Siemens gamma scintillation
camera E.CAM ) » E B (RS 5 A GRS (Torso
Phantom) ([& =) {EfS y-ray St FERHEE 2 18HY > T
ERHILEE © 73 AR E B8 — ~ Torso Phantom PA/OEE(E 2
Hot Spot 54! ([ =) WiEA TC-99m 2.5 mCi/c.c. » H
BRNIE 525 5 5 ~ 2 Hot Spot fREINE A TC-
99m 2.5 mCi/c.c. » JLBE (Heart Wall) f28 AETE K B 17
B o HERE B2 o WE TR o ZEEBEENR O
BERTIIN Z ME (OKEZZ5R) » A mT B et A T
R MEE KIS IO E (MEBZER) gk
B hZS > PRI e B 1T DRI K o B it R A B 2R
MBI - LUEREGEE L ZHR -

EERPTIFAS S > K T2 A ol A8 73 A THUH L
fhE

F—REITER 2D V)R 2CHEHAEET » A1 Eq. 1 °

(F7) HEtE S & rH Ak B (1% Pl S 2 RERK ] -
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Scattering correction of SPECT using a novel approach

1
s

Hot spot

B : A#S4EEH A (Torso Phantom) ©

BP0 : Torso Phantom /[MEEEd Hot spot /< =ilE] ©

Hot Sppt

Heart wall

B= : A .2 Torso Phantom LU A&7 <
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(Scatter Fraction Ration) , ,

(Sllcej i,water )/[1 + Max{Sllcej i water}] (1
(Slice; ; ;) /[1 + Max{Slice, ; ., }1
Hrb Slice, BER— (225%) 1 j 1.’@7)# (sino-

Jolair

gram) 2 i 1.&%2%&@ Shcel water BER_ Okd) h
5 {HY)F (sinogram) &5 i (%5 2 BAH 5 (Slice,,) / [1
+ Max({Slice,, }] FAFHEREILIRES j (AU) v (smogram) Z
W > B AR A E T B B A P 2 3 T 5 B —

B0 B 7 B HEHE AL GT BT EL AR (Scatter Fraction
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Abstract

The SPECT (Single-photon emission computed tomography) not only provide functional images in human body with
in vivo, but it can be used to diagnosis tumors in specific parts of human with selected image tracers. However, the
scattering events are often happened as photons emitted from heterogeneity human body. It usually reduces the
quality and increase noise for the reconstructed images. The current approach used to correct scattering events is
called validated energy windows. In general, the narrowest energy window avoids more scattering events, but more
scanning time is needed to collect enough photos. Patients often become uncomfortable for a long scanning time.

In this study, the TC-99m was injected into near heart area of Torso phantom. Meanwhile, the scatter ratio was esti-
mated from air and water medium of outside heart area. The scatter ratios of slice were estimated to apply on data
with water medium. The full width at half maximum of hot spot was calculated to compare the spatial resolution of
images reconstructed by FBP. The experimental results show that spatial resolution and image contrast by 3D scat-
ter correction ratio for water phantom are better that those without correction. More phantom studies will be made in
the future.

Key words: SPECT, Scatter correction, Validated energy window, gamma scintillation camera
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Use the Conception of Activity Concentration to Reduce the
Receive dose from the FDG Hand-packing Operation

Wen-Hsiang Chou, Ya-Wen Liu, Camus C. Y. Wu

Nuclear Medicine Department of Buddhist Tzu Chi General Hospital Taipei branch

Abstract:

Usually, the technologists in the clinical nuclear medicine will need to apportion and repackage the radio drugs with
the different administration time point. It can be distracted by the automatic device. However, it is hard to do the
repackage when the radio materials with lower activity or small volumes. So, it is most often do repackage by hand
operation. And generally, it should be repackaging and measuring then repeating that procedures case by case.
This process will caused the certain radiation dose to operator’s hand. Also the dose of the hands could be moni-
tored by the “Thermo luminescent Dosimeter (TLD) rings”.

The “activity concentration” is the activity of unit volume. In our study we use the unit of “MBg-per mL”.

And it is different to the “specific activity” which is the activity in per unit mass of the “International Organization for
Standardization (1SO)-921”.

In this study, we use the Microsoft office excel to calculate the “activity concentration” on the different administration
time, compare the dose of hands with (DEC. 2010) or without (Jan, 2011) the shielding, and then discuss the result
about the “is it can reduce the dose of the hands when repackage the radio materials with the “activity concentration
theory and shielding systems”.

Key words: ractivity, activity concentration, specific activity, equivalent dose
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{5 R SPECT TRODAT-1 WY 52 (45R Ak #3W PR R A SS9 i ¥

Hke" BB AREA ARE H=H0 REF

AR A AT AT
REFAFER YORE R
REFHFRR TR

ZEMER HEn

BHAS ABEER B EHER LN

B E

B W RL & mTe AR T ATER 4D » “"Tc-TRODAT-1
(([Te-(2((2-(((3-(4-chloro-phenyl)-8-methyl-8-azabicy-
clo(3,2,1)oct-2-yl)-methyl)(2-mercaptoethyl)
amino)ethyl)amino)-ethanethiolato(3-)-N2,N2’,S2,S2)oxo-
(1R-(ex0-ex0)))])) * At 69 B 69 % A] R Z4 1 4% &
“"Tc-TRODAT-1 » % A St BHEN LS L S
ERARYRBA mp g EHERZEE » 9 Ewd
BRAFEREFIALEITELTEMEBERY - A
IR R FE AR AR SR S B
BRELSREEZGLLER s UTROERRAETANME
RAFREE S CRARDEELER - BIROHEZE 11
Tl RAE R B A I ERE R S B S 0 fn ikt fF X
R ZXE o BAFIRIES 740-925 MBq (20-25 mCi)
Tc99m-TRODAT-1 » 165 %44 » SPECT #M 1% 1%
A ROI BE M » st EB&A - BAREA RGO RN
W E o FiE R ST AL HKBEE SPM (Statistical
Parametric Mapping) # 23X & 9 & B FARE » 4
BAL o BH g FRAEMAEEHRE>NTE - 1L
BRI EEFARELALTERARBALEE
(BAAeiitn) Spiatgtd 2 - MELERBTFZEYHR
AT A BRI B AR R A EREIE 0.25
+ 0.05 (counts/pixel) &#A#E Z X% 0.32 £ 0.08
(counts/pixel) » L AAH #FZ LgAEZER (P <0.05) °
G S HBELEATEMR TR E AR ETRALY

JHIAVEL - phERE

k& - 30015 FTITH LG E306%% TTEIRHE RS BRI (F)
Tk EaG © (03) 6102305

54 © hhyao@mail.ypu.edu.tw

FHBEIMERFHEANRAGER » (P<0.001)°
FEIEED : A FE 0 % BREEM > Tc-99m TRODAT-1

%EEFR 5% 2011;8:27-33

Bl &

BEAEEE (Restless legs syndrome, RLS) j&—fH 74
A HHE RS S e B S e Bl 253 - (R IRE 2 — A R
BECRERN N o PR b e 1 5 S0 2 o o o R — A e DA
MHIE B E LB BNE (T% ol S i H AR AR A th A ]
Red e ifsge > Hig/ DR > [FRF g RREE —Eas - &~
BPARA AR [1] o BREBASERCERR 1A B0k SR Er
IR R ECEAY o EE R A IR AT RE AR SR A e e
G ESRIERrURRAE GERSSERA R ) - EfHE
) JE R 28 A 1Y) reh N H SR A 5 IR Bt > LRI AT - iE
AREL TR B R o 3 RS SERE Y BE A PR AR i A
TR BZRE AR HE %R 5 A R K I A ) B R S8R 2 2
IHRESRFRPIERK [2] o FHZe (O H R HATE S L AE 5 15
PR i (R > 8 PSR EE T B BRASSEE H % 4RORHY 36 HA
PEFRBUHRT G » [FIRE 05 HH RRAN SE 71 KA 9 2 B2
{RIHBERIE SR (3] o MK EZEZHY S —(EFEBURE RIS A
BEFRkD o IR BRANEEE AR PR B A ) B R B (4] o
1% CRE & R ERE - S8 - — L ZEA R 1
N RIFE D % Mg BE o ST ERiiE e 2 DL
B~ gl R 2 O AT A R BR o HihZ i dr
NI 25 TR A (EoE ~ [ 2 (O D2 SZ RS BERUIR ARG
AHIRET] > IR AT REEr & RAE e RS R AR R AR 1 % 2
[ L RERRLRRE [5] ©
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BEASSEHE AL PG T B R BAT A 5-10% » {HZAEREYH
I A TAR A 0.1-2.3% [6] » 1F— 1 Z @ AR A
WILHGETHIES 1.57% (7] > BRREARZCIER 3 A SEAS B 5 1k
MRS (10.8% Hi 5.8%) [8-9] » # 42 HUSEARREZ AT HY 3
RAMZME N > B3 64 BILHMZ WD [13] ° RLS B#
TEZ WA RATRE 1.57% HEHREII AT RE
Nichols DA 5 ATEA TIRERIIRF SR & 25 » ARIE 2003
BB R A4 EBE (NIH, National Institutes of Health)
Friill & 2 B el > SR 2 bR AN L2 TH »
HFUENE (sensitivity) B 1% (specificity) 73 AlIES 82.3%
Bl 89.9% [10] o A /MR EEE & —fd A8 2 E 8 ERUsEIR
BERRR - IR & BN R S8 B AR 20 - 72
KBTS RN RE 172 BNLARZME ~ ZHREER] 1R <
M EEY ST I E BB A K - AE S EEEHR A
“Tc -T RODAT-1 &2 8| - #5HAE |/ Hral B
¥ (putamen) ~ FEF% (caudate) BFEL[EEFL (basal ganglia) HY
FREREEIZR (specific uptake ratio) B SPM2 73 A ¢ HA: AR
ANEESE R AE B R R 2 AA S (AL B [ (AR
FIEA% ) BREUE 2252 - S a1 HAA) A R AN S e Bl 1
W SRR E Z ST 2 B R EGEER I 0 ATIRRE - LIE ERY
fhes TSI 8 Y P B A RS S s ) B 20 EE B R AL D BE 3%
HEABR o

MRIEATSE

ARFFEERETE AR AT > A E 5 CEEbT 77 5 2
fr R A\ AR B BOR 2B - (AR 11 L
B DA fie 8RR DR P LI BR AN S RE R o o BLEE A S
i » 20 6 i » 5N 57.8 £+ 1.16 5% » HIERTT &
BRMEAR 7995 72 (International Classification of Sleep
Disorders, ICSD) Pz TR ESEIEUE (1ICSD-11) » H.J%
HA RS RIS - T Zat il i D T F F 20 B R R
Bl ELL L o A 9 (fEHRZ A B EsiHaE R 7
07 > 2V 2 11 » PR 58.6 + 2.18 5% » HEMUE BLIE 1l
AP B BRI RS o ELEG IR ~ 18 FHEEY) o

SIRREEN

FEERIR ST 740-925 MBq (20-25 mCi) *"Tc-TRO-
DAT-1 #& 165 47 > 8 FHHEEBRNNC S {KRE & ~ SeAf
B2 HETH & (fan-beam collimators) B9 {1 35 4% 52 1%
(Siemens E.CAM y-camera) JWEEF G » i H AR &K
FOETTHS AR -
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SPECT HUZAR{F

a. {HFEEENACGKEER ~ RfEHTE fan-beam collima-
tor G AREZHE o

b. HUGEEALL 360 BEHUS (RH{E{EIIEES 180 ) » LA

128 X 128 matrix °

RERSRERT & 140 KeVE10% °

RS 1 -

Byte / Word f52X : Word ©

SAGIN G TERER « F—iRE UL EE 30 F -

FRETEIRE « 3 B o

G EEE « HIRR B0 -

P oo a0

EREETHE

a. FAREEH © (i Tc_Brain BSERATFE LR » 3% EHEED
TE R AH I o BRIV A O B i 1 ) T R
o

b. EITREM Y)Y EA > B BORHER S 1.845 ©

c. HfH Sinogram * A EITEIPHEE B EGH ©

d. JEFEF|AH Butterworth JERAREH G - T IS
SR B AR LS S (ER T o

e. XEFTIRE 1 0.12 ecm™ » FIFfE R U A& R -
HHRAR TR E R AR U &

SR

Al SPECT 214 » UL 9 SREL RS M i =15
RAS RS E AT A FI) B SR (RO, Region
of interest) * AN PEREBHIZANL ~ BILEIELET
R PR S E AR HEEEE (FE &I -
MRS EEBEAAS (BEHE—ERE) /5
KIEFERZ ~ R B AL R 25T B0y B 25 5 i B
Dtssfe - GHEHKRIEPIRES 3L ~ BB LRI
FRELERRINAR (specific uptake ratio) FLAE [11] o FHEAMERR
ANEEE B R A7 AA R R SRR > E ARSI AR A
T Hi %€ ELR R AH A 72 2k

FHHH Maltab 6.5 5EHEHHES S TIET G 80T H BT
BT 2BERE G 23R AR E R THE B » BEHTENL » 15
CHERRE RG> MR A AR YL E A DA R e R
Z T2 BAEME T ELBHY 0 A7 73 [12] 0 WIHATERR AN B
R R R 52 A3 R o [ B 1 3 T 25 L P
bk > AH 2 IS AL LR LB A T ke
PR o BRE P AV BIVTISRIHGEHIRS R - B2
REERsy (EBaE/ MR EMER: ) & EIRAE Talairach
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space FETHIEARNE - (FREBRIESE) » lw] BN E K
BB T ARG B SR 7 5 » 3 w] 0% @ A [ g A
G AR

wm R
PRERDSVHRER ~ BEZ ~ BRI R R
PESEEUAR > W HAMERRAN S E R B {52 3 2 A0 O
ISR (Table 1) o #IHAMERRAN S (B4 3 A% P s s B
FRIVZR 0.25 £ 0.05 (counts/pixel) (KA Z A E 0.32 +
0.08 (counts/pixel) * HEHRE AR (P < 0.05) ° ¥
S R AN S E RS A R G b T R B AR 0 B A bk

Table 1. Semiquantitative imaging analysis shows these
mean specific uptake values in the caudate, putamen and
basal ganglion in healthy volunteers and early-stage RLS
patients

mean specific uptake values (unit: counts/pixel)

means = SD
healthy early-stage
volunteers RLS patients
n=9 n=11

Rt. caudate 0.66 = 0.15 0.60 == 0.05
Lt. caudate 0.69 £ 0.18 0.59 £ 0.11
Rt. putamen 0.60 = 0.15 0.37 £ 0.12
Lt. putamen 0.60 &= 0.13 0.51 £ 0.12
*Rt. basal ganglion 0.32 & 0.08 0.24 £ 0.05
*Lt. basal ganglion 0.33 &= 0.09 0.27 £ 0.05

*P < 0.05

—p—

JES SPECT TRODAT-1 s3T5 IR MEREA S IR 7
Evaluation of early-stage restless legs syndromewith brain
SPECT TRODAT-1 imaging

B i By B R A7 A 3 AH L EL R N B B D B R
(Fig. 1) °

SPM2 #fE &t 3 A W3 A R AN BiE K8 B 25
Gt SR > FEI A DU m s L i R AR - LR P
<0.001 (Fig. 2) °

T

IR S BME <5 A% FCE (Parkinson’s disease) TE7 Kl
B2 HWMEAM: » —HAFE AT RGE » TEEEM
TEFIE A1 A2 B 3 A 2 T Rk ne 2K 3 HL#T 2 R ZE YRR
P AR [13] o BREEMEIE < &R IORE & —F AR R L
W » B A H ISR B E MY (substantia nigra) 321t
PO o EES LG o (R ER R EE) 2
PRSI A Z BN > KA REEB DIEERY R E © tHE &
FE F s B D ee R o (HthrT e i I H At & EZ 1)
RE ~ B BRI ~ AT E ~ MEIR 225 00 IR E FER
NEESE o Fofie 2 BT LUE R AERR N SEAER G R L > /2
T 25 B0 125 20 — T ] DAAR Tk R A S5 S AR A 2897 - {H Al
FH /e 1 26 B2 R ) R 2 o T 1P R R 2 o R B P B ot
F =B i il B <& A K — Bk S B R S Al
TER » BRI SEE Bl A (5 B E BN (HRERES
B0 it A A0 2 A O T R P R R A O KT T {45 AR I
[14] o AEZEVNG BBEANSEE A RE IS - PEBR /e % L%
WIEIER » 7ehe % R A S BRANSEE FR S RAFHIIR &
ROR o A e % BN 5 20 EL R AT Bads) > DR B RRAS B8
BE A TRERIE B AR LIE—RE —1 - B2 BRI
FIRE PG RREAR » AN [A] B 2 <8 AR BORE R R AL (o 13-4
AN LA &R - TR EEE Al o GE 2 Sy 2 R

anh

(A) man, 33-y-old

(B) female, 53-y-old

(C) female, 73-y-old

Fig. 1 Transverses views of Tc”"-TRODAT-1 SPECT in a healthy volunteers (A) and patients with RLS of early stage (B, C).

Asymmetric striatal uptake with mild decrement in the caudate and putamen is noted in the early stage.

BT EASE  2011;8:27-33
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SPMT,}

SPMresults :watLasspsworkispm?
Height threshold T =7.17

Extent threshold k = 50 voxels

Fig. 2 Statistical parametric Z maps (height threshold, P < 0.001; voxel threshold, k > 50) show cluster of significant higher

DAT in early-stage RLS compared with that of normal controls.

MIBEAN R [5] o 5 — B ZERRAGE & RN b = Al ik gt
Haba-Rubio 45 i g% EEHIBEEEAE MRI JEPRYRE ~
#L#% (red nucleus) ~ IR EEK (pallidum) H1 R2 ZHREFEMAR
R > S HE R 1 NG R A A s o A g 8 A 1 a9t
% (haemochromatosis) B KM A S (G 22 5 A BH > /1
3 BRI BEAE A BRI rR 15 2B [15] -

RN SR A 8 & O 528 A MR N A e 0 1 o R
JiE (Periodic limb movement disorder in sleep, PLMDS) » #%
A e IR S R e s 7 B i e/ N IR Y R BBOR S 5 K
(PLMI > 5) BIBEASEE B EH KAIH 80-85% [16] > iR
ANEEE B0y bR rh VL P B ] [ A v A A e E R A R
P > S iE B {ERE Y E B p (O BR - [RIIF AR R 2
Fh e A R B B R B SR~ H R REA S MRS
K3 » GG A B % BRI Skt - SE Rl 2 R
UIRE N RE o & 0F 38 A IEIR LA AN I iR B iE > th2
AL S EEY)E S BN R iR EEN ST
[ A B EL B B (opioid) #'E YREREREE o SH AT
FERET S MIE % (serotonin) Al y-Z & | 1 (y-aminobutyric
acid) RIS PERY AIFER A (17] -

FipaE e —EEE AT (K45 42-92%) » 1F
PG TR BEAT A m S Rn B 5% > UL T- R B A ff ~

J Nucl Med Tech 2011;8:27-33

EEERARA » T E R A T BRI A 4E (locus) £
FE 1222 ~ 14q13 ~ 9924 ~ 2q33 ~ 20p13 ~ 4q25 ~ 17pll »
SRTI E IE R LK ) R =508 o B ERNSEE (RRE PLMDS
HiEs P B (Bl 6p21 F5 BABARYAHRY (18] °

% B i #EHE (dopamine transporter, DAT) i/ /A% &2
R RS HBHE R - th 3= BT RE RS 20 TR R 22 il e e
TR A AS T R A LI AT A [19] » PET B2
SPECT Ffr{st FH A B8 S20Y FRUR P R R ARk & rh > %
B2 P e 2 il 28 A 2 — (L L B U AR - SR %
R R HGAES TTIIRER AR WIAEEC (biomarkers) © FfPR [
FHAE 25 EL R S (s 58 2 il T 8 e 2 2L B 7Y
I3 ATIRAE » DL 25 B RE A Ty 56 % - 1 SPECT Fit
/] DAT meifl B R R 38 - G 1- FP-CIT
il *"Tc TRODAT-1[21] * AEEH{HZ “"Tc TRODAT-
1> HATHR > BN EZRERFC AT it 5% 0 & {5 Ak EHkmT
JER A HE - 5 H AT R 158 2R 2B 2 B iR
AT HIZE

ffEZRIEER SPECT & oG nik H a2l /7 0>
Mr > —MEAVIE DL N AR R A2 O ER G > il 8 -
QTR FE AR it 1) 22 SRS AR EDUE 4 B » = AT LA i <
PR S 298 i b R5URR 5 RO B - AR B2 B - S B
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Evaluation of Early-Stage Restless Legs Syndrome with Brain
SPECT TRODAT-1 Imaging

Ta-Chung Lin'?, Yu-Ming Fan’, Jen-Cheng Lin®*, Ting-Ywan Chou’,
Chun-Chieh Lin’, Hsueh-Hua Yao'

'Institute of Radiological Technology, Yuanpei University of Science and Technology
*Department of Medical Image, Cardinal Tien Hospital
‘Department of Nuclear Medicine, Cardinal Tien Hospital
‘Department of Neurology, Tri-Service General Hospital, Taipei, Taiwan
*Institute of Medical Sciences, National Defense Medical Center

Abstract
TRODAT-1(([Tc-(2((2-(((3-(4-chlorophenyl)-8-methyl-8-azabicyclo(3,2,1)-oct-2-yl)-methyl)(2-
mercaptoethyl)amino)ethyl)amino)ethane-thiolato(3-)-N2,N2’,S2,S2)oxo-(1R-(ex0-ex0)))])), is a cocaine analog
labeling with *"Tc bind to DAT site easily on the presynaptic neuron membrane with high selectivity a using a specif-
ic dopamine transporter (DAT) ligand. The purpose of this study was to investigate the potential usefulness of
99mTc-TRODAT-1 imaging for evaluation of DAT concentrations and innervations of patients with early-stage
Restless Legs Syndrome in comparison with healthy volunteers. The sample size consisted of 11 patients with mild
Restless legs syndrome (mean age + SD, 57.8 £ 1.16 years), and 9 healthy volunteers (age: 58.6 £ 2.18 years).
For 165 minutes after intravenous injection of 740-925 MBq (20-25 mCi) *"Tc -T RODAT-1, setting a double-headed
y-camera equipped with high resolution fan-beam collimators, brain SPECT images were come out. The DAT specif-
ic uptake ratio was calculated by regions that were over the basal ganglia, putamen, and caudate nucleus. In mak-
ing these images, it was used raw images preprocess, realignment, normalization, smoothing, voxel-by-voxel statis-
tical machine. The results indicate that the basal ganglia’s mean values in early-stage RLS patients (0.25 £ 0.05
counts/pixel) were much decreased than in healthy volunteers (0.32 * 0.08 counts/pixel); P < 0.05. SPM also
showed significant differences between patients and volunteers. (P < 0.001)

Key words: Restless Legs Syndrome, dopamine transporter, *"Tc -TRODAT-1
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Establishment of a Patient-movement Display System and a
Satisfaction Survey in Nuclear Medicine

Hsiang-Lien Chu', Jian-Guo Liao', Jyun-Rong Huang', You-Ching Shu',
Shiou-Ying Chang', Yuh-Feng Wang'?

'Department of Nuclear Medicine, Buddhist Dalin Tzu Chi General Hospital, Chia-Yi, Taiwan
’Department of Medicine, Tzu Chi University, Hualien, Taiwan

Background: Imaging tests are commonly used for clinical diagnosis in nuclear medicine; however, due to their
characteristics and other unexpected factors, patients or family members often have to wait for a long time. Waiting
has a great influence on global satisfaction with the service. In order to improve the quality of service and keep
patients and family informed, we designed and implemented a patient-movement display system which provided
current progress of the examination and expected waiting time for persons in the waiting area.

Method: The system program was written by our information center using microsoft visual basic 6.0 (SP6). Patient
information was retrieved from the HIS (hospital information system) through an intranet system and then delivered
to a monitor in the waiting area. After much discussion and software revision, the system was completed in October
2008. In order to determine patient perception and satisfaction, we conducted a questionnnaire investigation from
July to November 2009 and compared it to one done in June 2008 before the system was installed.

Results: We received 112 usable responses. The overall satisfaction level reached 94.0%, with the highest scores
for ‘better than before’ (98.3%); followed by ‘helpful to the waiting person’ (97.6%); ‘protects patient privacy’ (97.3%);
‘clear display’ (95.1%); ‘reduces asking the receptionist’ (91.6%); ‘information meets the current situation’ (90.1%)
and ‘displays enough content’ (88.2%). Compared with levels of satisfaction in the 2008 survey, satisfaction with the
environment and equipment in the waiting area, delays in examination, explanations for delays, patient privacy,
complaint response, and global satisfaction were all significantly better (P < 0.05).

Conclusion: Establishing a patient-movement display system could provide a waiting person with real-time infor-
mation about the examination process. Not only could it raise work efficiency but it could decrease patient anxiety as
well. Such a system improves the quality of service and improves satisfaction with that service.

Key words: patient-movement display system, nuclear medicine imaging, satisfaction

J Nucl Med Tech 2011;8:35-42
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SEEaEE o FIATEH#S DTS (autoantibodies) ~ W& FEMEHHS
(heterophile antibodies) ~ FH/E& K F (rheumatoid factor)
FEHR S B AT Re T8 HUIRIRAEBRAR A (5] > R HIRER
K& HHBEYUHE (thyroglobulin autoantibody) ¥/ FH AR
BRE M (thyroglobulin) by T8 » & B KA AN
(6] » ZERHARIRETE# AT EH#EPIHE (thyroid hormone
autoantibodies) FtLL#E/ D o (HE € vTHE T8 H KRR 7
SN - SEREE AR EUE - T A REE BRI
FEENERRAR [4,5] 0 R MEZ - I3
HEF LT B A STRR1F (55 SRS B - 16 B HH — 7 F U il 2] ) 7
BIVERENGE » FRHEAE 2 CLICH E 53 Mr [ e T -

Hikir R EENESHRETEIRS

TEMS TRE T > U PEAREE Z Bt (labeled
tracer) EFHHIARAE Y ) E (analyte) H[RlE F A
P18 (capture antibody) FHJRS S AIE [1,2] ° AIRA HiS
PUBSAAERT » REEEI B Y E (JRENEUR) BR T B4
EHRERE S 29t - RIR L E A H ST HRS& (Figure
1) » Kt AT REE R F ARSI [4,5] ©

EI S DTS Ry T8 > HoS IR S B {56 FH Y 20 e+
MARERAGR o a0SRAE T2 7 BIUE (fractional precip-
itation) » FIAIIAIIA polyethylene glycol (PEG) % » HHfA/R
B PR B A HE RS S S LU RO BERR B RS HURSHYSS &
Pisaer i FA > USRS S PIIGIE % - KSR
BPEARAE © Sz > WERBE AR B/ /7% (double anti-
body method) * KI5 HUA R HEH| B2 E SRS RUAS S V) &
DU T2 > BEFSAS SYIRGIE TR /D > DR Rl (R =
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Ag Ab Ag-Ab *Ag-Ab

*Ag Ab@ Ag-Ab@ *Ag-Ab@

Figure 1. Schematic representation of autoantibody interfer-
ence in radioimmunoassay. In the presence of autoantibod-
ies, the tracer is bound by the autoantibodies as well as by
the capture antibodies, leading to a falsely high or a falsely
low value depending on the separation method used.

(Ag: antigen, *Ag: labeled antigen, Ab: capture antibody,
Ab@: autoantibody)

fiEL o 207 SR A5 FH A 2 [ AH RO SR 53 AT (solid phase
radioimmunoassay) » HfF F B |t & 588 77 75 FH AL
[4,5] o Bb4t - EESEERHIE (two-step assays) LbELAER G
HI7% (one-step assays) /02 E| H#SHUHSHY T8 - B
B AR IR AT M SR AL (free thyroid hormone assays) *
25150 F FOMR AR 17 1 5 8L (thyroid hormone analogs) Eil
U FtE FETR A B S i DA RS S A7 - DL YE'J
i b2 B H P TEE0T T8 [4,5] ©
SR » HORRR AT B 5 B RS DURSII (A AR MG AL SR E B

RIS > HAKIZEGIA A #8HIEEE (titer) ~

B (specificity) ~ LU (affinity) 5 » &R ATREIRE
THEBEREALES (4,5] - HE L BURLIEHRS - £
Fir HOIRBR T 1 56 H RS pLAg 2B ke sg & b -
IR W s LR FEI S [7,8]

ERiR R R B ESRVER R RIR
B FAth F R R B R U A b > FEORBR (7 /i 5¢ 1

PUHERVERATER (prevalence) FLHRE » T 5 HERFIH A= 25 {2
A 0% F 1.8% [9] » K% B L A Bzt ik
JRIZHR (autoimmune thyroid diseases) AR - AR LU
SCRRIIRRET » HBATERNTS 1% £ 7% ZH 5] &HE R
AEAR FCHIRIR % (Hashimoto’s thyroiditis) S5 5§14 B
ARBRIIHEIR TAE (primary hypothyroidism) B # » HKE
FARBRID RE JUAESE (hyperthyroidism) B¢ & 25 K [CE
(Graves’ disease) F# » VEUEASETIMEHARIREE A (nodu-
lar goiter) BCHHIE 1 HIRARAE K (diffuse goiter) R [4] °

T8 L E HE DTS AT HOIR R AT 68 S PGBt 2 2 »
AT REHUAR 29 BB A B 1 IR R D REAR RE DL K H #E RS Y
IREEELEI T [4]
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MR RERSITEREHIREENETRRSERE

K25 B 78, > 02 Y B AR 5% B B TR AR A7 7 5%
SRR —B0 A RIAHIRIRATS A i e T
ELREE [(4,5] - —HAERAVIEEENR » ] LERACT 51
AKX > HEREERERE (1) 50 & BUEER
immunometric methods ({14 IRMA ) ZcHIE TSH » &1L
Hﬁﬁﬁr AR IER IR REAR DL © (2) (o 5 —FRELEE T

B BER RV AR RS T AE R AR R o A5 SR AT LUAH AL
ﬁ HRRFHEEE - BHEPURE T Re R ) 2 fea Ba it
BUTEANER TR - (3) M AmBaaAm - ey Ees] »
SRES B HR IR R 5% B R D TREIAEA(E © (@) B EERE
(immunoglobulin) EFF{% > FHMIE F R B SRR A
[5]-

SRR ET 25 77340 AR A AR B ar B 54 B
il > HrP R TR 7715 (radioimmunoprecipitation)
ERH > HOTEREANT « R s b e B - 125
HEREE Z HH TR 17 7 5 017 i S SR — [RT i =50 T B
BEH » B2 M polyethylene glycol (PEG) #f X % 2 T
JE 588 (immune complex) YU 2K » R H gamma
counter 7 ELIUIERY)Z UTENE » LIRS FER TR
ZIHE RN S o BT EE A L R s TR EE A B #E T
HEFEAE - H PRSI & a] DU DT 2 IS VB LA
AT B 2 TS B B 4 BRI [4,5,9] o HR B
B E RIS A BT E R - A SRR e
I SELIITL 9 A ) R R Rl 0 5% LA B f- 12 SRR 2 7 B 7
ERIEE G (Figure 2) » KA gamma counter {HiH
IR FERDTIBRYIRE » w] LIS GG TN & > [z 0 a1k
BRA BT EER » ARA N g E £ S E a1 Wit
HREI Ty S S 1 -

IEA: > SIS L HREYTRE 2 BUB L 1gG FHAY > Kt
tA] LI{# H Protein G-Sepharose beads 3¢ Protein A-
Sepharose beads AR H#EHIHE > LAV BOAFR 18

Ag Ag-Ab@
+ Ab@

*Ag *Ag-Ab@
Figure 2. Schematic representation of radioimmunoprecipi-
tation. In the presence of autoantibodies, the tracer is bound
by the autoantibodies leading to increased radioactivity in
the immune complex precipitated by PEG.

(Ag: antigen, *Ag: labeled antigen, Ab@: autoantibody)
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R[5, 10] ° B4 - G AMFEH ZFE (ethanol) T /5
% RER LR E PSR ER [5, 11, 12]

TRBIET R

A% > BAFER (LRl 2 1 E RS ENEE -

—1 57 BRACVER B RS RIR ~ SEIR IR AR
KiZ - PHER A A s 2 HOIR R MR » R 57 dpi o 2 38 T IR
Tk o e R > FHIRIR DI RERR & HE R @ TSH (thyroid
stimulating hormone) : 5.77 wlU/mL (Z#{H : 0.25 — 4.00
wlU/mL) * free T4 (thyroxine) : 1.06 ng/dL (Z%1H : 0.80
—2.00 ng/dL) * T3 (triiodothyronine) : 2235.90 ng/dL (2%
(i : 100.00 — 190.00 ng/dL) °

ERAE - TSH WEESTHE » T free T4 HIFEAE EH
HEIA - AR FERZE IS r kR FRBR DIRE (R MAE (sub-
clinical hypothyroidism) > {H/2& T3 BiflEHII =P 15
B RAE AR DL I b B R L) & - DR R MR
BT EIPT T3 BRI TS B R - HiR
=bR Tl T3 EieERIt > M HZRFC At BBl
5 — TR A S > il AT 2 AT B - A
AP LAPERR A B R VERR AR - (H2ANRIFTE - BHEHT
WL T BE [ IR 340 2o e A B AU W 7 R ARG R T B &R
LATy e ¢ 2 BERR LA AT REPE o 4238 1 FH RiTofe i o o2
UUB T3 » i SR B R8IV s B B TR VLI
WG BHRELE AL AT IS = HET 2 (Table 1) » [KILEE
HA LR s R EE A BT T3 BERYUREAAAE - HyYUHE )
ERIES 18% © Hf% > 15 MG #E Protein A-agarose
colume » LUB/VEUARRH 1gG A7y » EiaERTL » #H
T3 % 229 ng/dL » BN TR CARMERE(K - [

Table 1. Results of radioimmunoprecipitation

Radioactivity of

T3 data (ng/dL) .
precipitation (CPM*)

Patient 1# 2235.90 12,141

Patient 2 299.61 798

Patient 3 269.96 838

Patient 4 150.86 795

Patient 5 53.07 792

@ 1 c.c. *’I-labeled T3 with 61029 CPM was added to each
sample.

# The patient with thyroid hormone autoantibody presented
in this article.
* CPM: counts per minute.

BRI 2011;8:43-47
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REEWISCRT T3 F7=5 BE 2 i B B TS T3P
e

fa &8

FRTR AT B 5¢ 15 D MBS T G095 0 M7 T ST 26
BINGIEH S (HREE AT GE T3 IR i S & - 5
PR SRR B » S 1T R] RE BB AR B2 EL E AN E
7o R RERAR o — ELRG PR 58 3R B IR 1y B 5%
TRBR IR —BURs - pLIERZ IR HIRR A 5% B R T
BT HBAUBSRTFAE o U SR8 I3 AT R R DR EN B 5
—ot 7 IR E TSR - U TR
J3i > R PEG DU & U S22 o0 A AE 2 — (8 58
TR TGk

S S BB 1 B BRI S0 A kL R A A
AR ~ PRAF LURCE BRd RV 7 T4 HR 2 13580 » A IEEL
EE R

SERR
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Thyroid hormone autoantibodies interference in RIA

Interference Caused by Thyroid Hormone Autoantibodies
in the Radioimmunoassay

An-Mei Wang', Bing-Fu Shih', Ku-Hung Lin', Tsai-Yin Wei’, Yen-Ta Lu™*

'Division of Nuclear Medicine, Mackay Memorial Hospital, Taipei, Taiwan
‘Department of Medical Research, Mackay Memorial Hospital, Taipei, Taiwan
’Division of Chest Medicine, Department of Internal Medicine, Mackay Memorial Hospital, Taipei, Taiwan
'‘Mackay Medical College, New Taipei City, Taiwan

Radioimmunoassay is a sensitive, simple and accurate method and has had wide clinical applications for many
decades. However, a variety of factors can interfere with the measurement of radioimmunoassay. Thyroid hormone
autoantibodies are less common than other thyroid autoantibodies but still have a potential clinical impact, including
misdiagnosis, inappropriate diagnostic procedures, and even inappropriate treatment, due to misinterpretation of the
inaccurate results caused by interference. Most patients with thyroid hormone autoantibodies were identified
because of discrepancies between clinical findings and the laboratory data of thyroid function tests. Several
approaches were suggested to assist in the evaluation of assay interference: (a) measure TSH by a sensitive
immunometric method, (b) use a comparative method, (c) test for the presence of thyroid hormone autoantibodies
against the hormone or analog tracer used in the assay reagents, and (d) measure thyroid hormone concentrations
after immunoglobulin depletion.

Key words: Radioimmunoassay, Thyroid hormone autoantibodies, Interference
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2 T OWLRE: e B e - B e b i i /.00 38 5 HY o3 AR il
2D (U ik e I I kg

IRE REEA

A BERSER HER

wmE

HIS : A#FE 6B & LK 2D AR F I8 # Thallium-
201 chloride “SAL#E i P14 B % T BTG #Feh (AT M A4
0TI -MPGS) » FTat ES A TS E 2% (AT HH
LVEF) ©

E: AMRERET 37 4amA Q042BMH 17 42k
) o SFERBE 37 BRE) 89 AR 0 FIHFE 65.62 R 0 ey
PIE—RAFEIEZ 2D A FILE 201TI SALE E
PR X TEH R FR AR E « IR EFIIER LT
Riwws (VAT @4 MPGS) #% A Thallium-201 chloride
('TI) 3BSEFE > 5P| & EWRH R = ek AR AT
% » A% 38 ECTool Box & QGS/QPS ™A #k a8 3t A i1
LVEF ; f 2D SR8 &% 8142 % F @ Simpson 7 & #|
Z H LVEF © A% &% &/ AL IMIT O'T1 -MPGS &3k
By, RAMERREOREERER D BERKER
— % HLRM *'TI -MPGS tk &K #& 4 LVEF 3 2D 4
& KB AR B LI R ARIE

FEER - 2D B A F K S OTI -MPGS AT F 8
LVEF » T 3# 21 A ECTool Box 3 QGS/QPS #:%¥ » &
Pearson’s correlation M R BT S A B EAMME p 3 <
0.01) - 2t BHEHF  RITOIWNERER 2D
AR & % B 43 %) 89 LVEF » $2 *'T] -MPGS 4k &K 3%
%1% M ECTool Box #k#8 3+ ¥ 432|4) LVEF » mA M EH
BEGER (p<0.01)° 7@ 10 QGS/QPS kA3t
13369 LVEF » @dh BB RSN SRR £BENLE
(p = 0.406) °

#&5® : ¥ & ECTool Box # LVEF ## 2D S hA8 & ik $2

Bs A - FIE

Mtk : BT OCAERS T P6905EB2
Hah : 03-6119595#2299

{#HiE : 03-6115934

HFEF : b004@ms7.mmh.org.tw

QGS/QPS My AARM BB » 2R ERH « RTLERIA
Bk £ % : R LVEF &4 ~ F3HE &4 A ECTool
Box RO (Original) $Z R2 (y = 1.22x-0.072) W& A X, T H7 3t
B TL-201-MPGS 1k B4K 8 89 746 K4t » &7 0k 2D SHRAR
K L QGS/QPS 3+ H AT43 3| 89 LVEF $ A B K o dizb K
MRBRCIKEAR » AFAERE S FHELRE AU
RANFR, o

FRSEEE - A E4H 9% » Thallium-201 chloride » AL
BIEPIEE R TEIR TR 2D SRR FIK

REEFEREE2011;8:49-54

Bl &
FODESHDZ (LU 6 © LVEF) &L
i A A1 D0 BE g — I LAY BBE o B R bR H 2K =
LVEF B({HfYH : 2D ~ M-Mode ~ 3D /OB » Hith
& Technetium-99m-sestamibi ( LA T f5i#f Tc-99m-MIBI)
OIS F g im i (LT 6 MPGS) ~
Thallium-201 chloride (*'Tl) -MPGS & *"Tc-RBC % #HiE
LEINRER R, (MUGA) - fa# /7 :X o fE518 MPGS &
A T BEE ES " Te -MIBI » HIA & KAEE
SORENE 2 B L+ VR IR KM SRS » RIS R
Tc-99m FEHER| HEERIRR » ABTRs 1R Ol B
MkE A 2 0 1 MPGS A F 038 R H R e my > Te -
MIBI B #5§ *'T1 ©

O] HEBENGERRR A E » PREIAR 73 /N » FEDE
THERE S 68-80 KeV » AWM ALl K+ - #SERIRE
I RE A O NUHIIREREN > S Tl R 3RO ALY
14y 2 I 1% 5 17 o 1740 30 15 B 3R O L I 37 2 22 1 AH
B o K PTAR SR O LR SR EREN T Y S R BR A3 i 5
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ZENEIRBIIR DR (1] ° 2'T1 BB BRI » JE
S —REEY) » B 2~3 mCi » BIn] #1545 iR /) B
TR R FE R e 5 it 52 12 40 PIL LI 37 88 1 P T gt 5 (R B A
BAEH : (H T WP EE WA S 88T EnUEST
B WA HEEH BRI & - AR RFI =G T T
B AT ECHUAR B A 5 T ELRDE 7 BARAE R AR A
IR » M RMEA S 2R -

FAE 77 OO NURE T 3 2 R B RS 3 (o A A — A
R [2] 0 EEEET RIS S o bR T AESERE TE
[ e R AR - R BRI R O Bk Bl 2 22 1) D L B
B HRERIR R RE - (R E B2 B O NLER AR © 753
B T1 1% » ATES EHEEY R ) BEOK JE AR RE A R EX ) S 72
RS ONUIMRHEEE ~ ODHLE ) ~ LEREET) ~ OESH
43 23 RS boh R 1k S5 BRUR. > 5 A B Bh a2 O 2 9
[3]°

ARE#E RIS S ECTool Box 8 QGS/QPS » Mi#
B BB LB I ) E & HTEkEE » ECTool Box s2HH
Emory University fff % (20— 3 E o Afriikhs > ASH$2
fit 2D and 3D polar plots ZfNLAEAL ~ B MPGS K&
Kb > OB A R A% AE Bk A 2 H A FHRR R I 2 8
G E e - QGS/QPS #XHEHIJZ HH Cedars-
Sinai Medical Center (CSMC) fTfifF 4 » n] LI#&fit 3D &
g~ LR 2T DLURGHE LVEF 8l o BRIERSE
S > LLOT1 B HEE] - ST MPGS (R EARRENE 1%
I DAL MRS R R g 2 B ~ 2RO
RO AR T E o DALETE T 13, 4-7] ©

2D LM R A A 7 2R A M A O AR U] »
AGFIFHEE A Simpson /752K &I /2O EFIR R HIA A
(EDV) ~ 2O WHEARIAATE (ESV) » M EHAO0=
LG E (SD = EDV-ESV) B/ 0 E S H 7928 (LVEF =
(EDV-ESV)/EDV) » B/ & M4 & B (R m b 285 (8]

FEE R FEISET » HH® M-Mode BRI A% RN 5
% W DR HRe BRI RS AE » (2 OLEkmA | 27
DEBIRAIG 2 > 55 @l 8UEfl LVEF 8E [9-
10] » AL 2D #EE I ELAE M-Mode ¥ ffg 4 Bl 8 16 14
1 AT 2N E S Al AU RR I > S5 KSR 1L i
WEEWZE A RIFEREME (1] - (HE R
Simpson J3{EA A HERE » B A BoE A O AR UTTHIRE » &
B RAERY) SO ER - ORI AR A0 =E
HIAS o AL/ DB IAR BRI AT T R 2L B 4R
TERHE DI RE B RIER 2= > NI E S B 0%
R e KA R > MR R EHEN S 2 B8O
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WU ~ LB BER - SO ERARNB B E G T - &
ZRTH Simpson J7 1% ¥ 50 % BE 24 BT R 0 R S0 ke D e
IEMEA R [12-13] ©

A2 BEERET TL-201-MPGS 7 RII{F 44 B8 )7 B
RIEARRE T &R » %38 ECTool Box 8¢ QGS/QPS i ffHHK
HEE TS LVEF 5 B 2D /i & 38 (58 # 7F 1 Simpson
JiE MR LVEF » BA AT B i i 2
FEI FH R B 2 B o

MRIEETSA
—mRER

AHFZER 2010 5 A% 8 AZM » W T 37 (1)K
N (20 G751 > 17 f7Zet) » FEERfE 37 K E] 89 ik 0 F
PIFEEY 65.62 B 0 BEEMRE 49 ATEI 85 AT 0 FF
B 67.7 AT 0 M9 BIE—RART%EZ 2D Ol
H I EL ©'TI -MPGS MM E i ATEMERT— RIEH A&
N REZEY) ~ NTG F1 B-blocker » {EAg & H 228 PY/ N\Rf LA
ko

2D INBEHBE R

ERF FIHETT 2D SN E R A - #RA Philips
JNE] 2D DB E R o EA IR M2424A - il BU5E
B 21311A-S3 $E5H » #HZF 1-3MHz > (&
Simpson J7iEMIR /O EEHERAR IS (EDV) ~ 0
BIHER AR BSV) » il HAHE A OZ Ol &E (SD =
EDV-ESV) B /L E S H 532 (LVEF = (EDV-ESV)/
EDV) °

o INPVEEPSIEEE Y S B RS

TRATEAS SR 2D (Ll & % - REENETT 21 -
MPGS ° Ji ARIEAL » ACERIEC AR ~ OBGEES ~ 1%
IR ELLEE o AN BIREE o B TEE R Ak
& > LI 0.14mg/kg WY | & VYU 53 & A BA 4R £4 T
Dipyridamole > 3~4 77 f#{%ERIRES ' T1 BHEE] (2~3
mCi) * 1E 10 7SN FRIAHETTEEYIRE T IRRBI &R - FE
BIRE 3~4 /NRFFR BT IR EAIREEE R - ZW A RA1E
4 fifi B 2 922 955 8 5 e > 7% 58 #8 Dipyridamole ¢ FH
Dobutamine #{X : Dobutamine 75| &2 LLE Bl &
(10 ~ 20 ~ 30 ug/kg/min) & 3P REfEIFEEL » EESHE
FFR N EERA R A DB 85% W) LBGEZRRNE L »
HEA L -

SEY)IRE ) BLR JSIR A8 52 FH R ¥ B GE Infinia 1T
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EEGH{IERIBESE 2% » Collimator B LEGP » Matrix Size:
64x64 > Zoom:1 » BEGHNEH 180 f (RAO 45~LPO 45)
hetd 6 &/ ik 0 4t 30 iR G - BRI 40 B o
PVC Threshold = 40% > {# /] Phase Mode £1T TL-201-
MPGS °

JFIEE R —{#H ] Xeleris IT T {Eu5AY#EE ECTool
Box 3{ QGS/QPS &M ° ;& *'T1 -MPGS &% » £%
ECTool Box kg FF el » LB /O = EFIR R IHAHE
(EDV) ZIka AR HIAFE (ESV) 7Bkl (SA) ~ /KPE Rl
(HLA) BATFEE Eill (VLA) ZHHEffE R » 2 1% I AHRR
2B LR - (150 MUIE 5 Bk 85617 3]
HE o BA% > B R Trigger 25 UL ARG » £
ECTool Box R#SF EAMH% » M50 ZEEFRAIARGHER
HAMR IS 57 B J\BR GATE » lfi H. H kS il e 5 1 - T s
O R/ NE AT B o T SR B K R R
16 L-74%% Base £ Apex #il# - #EITEIHEZRIFE] LVEF °

QGS/QPS LVEF %i{# » #£H ECTool Box igHi#{%
[J Cardiac SPECT [H#22 A QGS/QPS #XH%E (S .~ »

HETRTIA

{E SPSS 17.0 FHELEITHAT 04T » BEEFILL x
+s FoRr 0 B 2D O lEEE SR 2R T Simpson /7
i 5 T -MPGS [ & ECTool Box 3{ QGS/QPS i FE
& B % 1) LVEF 17 A L - EAHRBR 1 70 B 6
Pearson’s correlation analysis * 72 2153 H7 {8 FHECET ¢ 3

wm R
LEER 2D 1)\ BB S R EE ' T1 -MPGS LVEF fVE2

2D Ll I B ' T1 - MPGS ) LVEF 2R (i Bl {2
R A HFE— o

KHFFEH Bl ATEBIT *'T1 -MPGS K EAREE
IR > HABR I EL DBk AR B 2D L Wb & i A i —
o KR ' T1 -MPGS K EARRER) LVEF £ 2D /L
A& ) LVEF 5 tH A LLE IS © Pearson’s correla-
tion analysis iR (KK ") » 2D LHEEEH I LVEF $175
ECTool Box-Rest fll QGS/QPS-Rest f) LVEF 5 2 F =
FIHBATE (p 39 < 0.01) © BC¥f ¢ fE oMl R (3R
) 2D JLlE#E T I B2 ECTool Box -Rest LVEF Z[H » B
HHEEMER p <0.01) i 2D /L KR = % 8l
QGS/QPS-Rest LVEF HIMEZHZE 72 (p > 0.01) ©

BT EESE  2011:8:49-54
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FEBETI-201 MPGS B 2D (LA e W 760 5 4 1 77 36
Left ventricular EF measured from TI-20IMPGS:
comparison with 2D echocardiography

Table 1. LVEF calculated from 2D Echocardiography,
ECTool Box and QGS/QPS

Method Mean Std. Deviation
2D ECHO * 63.46 14.084
EC-STRESS + 70.51 22.233
EC-REST § 70.27 21.190
Q-STRESS | 68.54 21.207
Q-REST = 65.24 22.879

*: 2D ECHO f5 2D /LslE S A BE A5 Simpson )71
Fir & HIFY LVEF

+: EC-STRESS = ECTool Box-Stress : £ %&Y)BL 17K RE
LI ECTool Box 1) LVEF -

§ : EC-REST = ECTool Box-Rest : fE{AEJRRELL ECTool
Box 3151 LVEF °

| : Q-STRESS = QGS/QPS-Stress : £ZE4) R JTHRAE DL
QGS/QPS ZIH 1) LVEF °

=: Q-REST = QGS/QPS-Rest : fE{KEIREELL QGS/QPS
&M LVEF °

Table 2. Comparisons of LVEF calculated from 2D
Echocardiography, ECTool Box and QGS/QPS
. Pearson’s
Paired t-test Correlati

Comparison of LIVE orrefation

t-value ~ p-value r-value p-value
2D ECHO vs EC-REST 3.367 002 .831%*  .000
2D ECHO vs Q-REST 841 406 .862%F 000

*%: Correlation is significant at the 0.01 level (2-tailed).

EEER E CTool Box B2 QGS/QPS LVEF HYZEE

FH Pearson’s correlation analysis #&5 % ECTool Box
Stress/Rest Bl QGS/QPS Stress/Rest » i LVEF 152 I g4
HHIMHBATE (p ¥ < 0.01) » B « B ppTas iR (R
—) * QGS/QPS-Rest 7778l ECTool Box-Stress ~ ECTool
Box- Rest * QGS/QPS-Stress LVEF » 5 E 1 B4 1 2 52
(p < 0.01) ° ECTool Box-Stress il ECTool Box-Rest
QGS/QPS-Stress LVEF B #EAZEHR (p > 0.01) °
ECTool Box-Rest Bil QGS/QPS-Stress LVEF Mt gHE 1) 2= 52
(p>0.01)°

g 5

2D L E R B T - O P2 B B e i
fifi C"'T1 -MPGS) B rIEEME ~ SHRERIEAER - PR
FFFEEREALL ' T1 EESBHERIEEST MPGS TR IR G ba A

anh
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Table 3. Comparisons of LVEF calculated from ECTool Box and QGS/QPS

Paired t-test

Comparison of LVEF

Pearson’s Correlation

t-value p-value r-value p-value
Q-REST vs EC-STRESS 4.228 .000 .944%* .000
Q-REST vs EC-REST 3.825 .001 .937** .000
Q-REST vs Q-STRESS 3.063 .004 959%* .000
EC-STRESS vs EC-REST .191 .850 .937%* .000
EC-STRESS vs Q-STRESS 1.987 .055 .9627%* .000
EC-REST vs Q-STRESS 1.193 241 913%* .000

*%*: Correlation is significant at the 0.01 level (2-tailed).

% » 3Ei ECTool Box #1521 LVEF Ed 2D /L

B IE RIFRURHRAME [14-15] 5 RIELASTRSC % &% ALE
AT 2'T1 -MPGS K SAREEEREIRE » HABIRUEL O BH
AEL 2D L E e A2 KRR ™' T1 -MPGS
R EAREERY LVEF B 2D (Ll &% 8 LVEF U H A L
TR -

KW FeAE RFEE - 2D L BEHEF I ~ QGS/QPS-
Stress/Rest Bl ECTool Box-Stress/Rest Y LVEF » f&
Pearson’s correlation analysis fifi 5t » =% Z[HE G REEHH
Bt o B1%¢ 2D OB E I B QGS/QPS-Rest ) LVEF 1%
A1 W) LVEF PEEHE (RE—)  RKECE « #7E
RS E WS 2 AR o SR > HECE « W€
#i » ECTool Box-Rest LVEF 43 BI%f 2D U8 3 i Fl
QGS/QPS-Rest AR A5 » EiEMHH LVEF BUEH
B » ECTool Box-Rest 5 71%~78% )i A » £ LVEF Lt
Bl L= 2D JCsiE & I FT QGS/QPS-Rest ©

TEPEERAFZE A 151 » ECTool Box P4 RO (Original)
“RI (y = 1.22x-0.072) B R2 (y = 0.96x-0.053) =
X » RO A2 ECTool Box JFAAAR » R1 ~ R2 AZE
R *mTe FUBHEEIB TR &R > FIF QGS/QPS (#H 2%
YEE O EINRERR, (MUGA) #Y LVEF B » B8 22
T3 R B E RS K (6, 16-18] « ABELUERH
ECTool Box WA R1 (y = 1.22x-0.072) AzGHEI T »
A0SR AR SIRRER S A E KL » LL RO (Original) 1 R2
(y = 1.22x-0.072) il AXNEHRIE > B A5
FIME R LVEF PIEEEHER 7 » /3515 RO : 75.81
+ 20.15 Bl R2 : 78.67 £ 20.45 » ECTool Box-Rest LVEF
{£ RO B R2 Wit A BEHFHEEL » WEEL R (y =
1.22x-0.072) A EHEY) LVEF FHIEE S -

FHA 2T1 B orTe FEREHEEIEYEEMEE L EA
EREER AR > IR ~ e~ PRI DT

J Nucl Med Tech 2011;8:49-54

AT A2 BRI OK AT RETR BRGSO I FH AN ] AAR
HESEATLL S « A BESEILL TI BEHHIIT MPGS &
AR P EET RT3 KIBELL T FHE B e T
MPGS Fi#5Hf#J RO (Original) ~ R1 (y = 0.96x-0.053) Ei
R2 (y = 1.22x-0.072) =20 o A ASREEEE(E FHAE LA
T EEHEFIIE T B T -

O

AHFFERE R > 2D O & K B ' T1 -MPGS 1)
LVEF » #8#ET 8 7k iiikis 8 2 A BERHEBRME (p
¥ < 0.01) o 1fi B 2D OB & B 1Y LVEF #f 3
QGS/QPS-Rest Y] LVEF HEEHZERZ5 (p = 0.406) » {HZ
Bl ECTool Box-Rest ) LVEF Al BB &M AR (p <
0.01) °

X ECTool Box-Rest ") LVEF %112 2D /L e & i
Eil QGS/QPS-Rest M MHBHIEIEAE » (H/2ASHCET ¢ i s
RAVE R 225 5 %2 LVEF Bl ~ 591 DL AHE A
ECTool Box RO (Original) B2 R2 (y = 1.22x-0.072) Mifd /%
KREHETE 'T1 -MPGS (K EARREM IR E K} » &L 2D
DB IR BL QGS/QPS-Rest HEATSHIAY) LVEF B
B o HRPAMIemAIERGIR » AR EE L ER
Bl {8 w1 PR AMESE o

e

1 AR ~ PR B ~ BR8£S M B Al o
Bt - GachkE & Hii2008;43-56

2. Hickey KT, Sciacca RR, Bokhari S, et al. Assessment of
cardiac wall motion and ejection fraction with gated PET
using N-13 Ammonia [J]. Clin Nucl Med, 2004;29:243-
248.

3. BN ~ BRAR ST o PR g BGAE O ILRE R I g
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Left Ventricular Ejection Fraction Measured from Thallium-201
Myocardial Perfusion Gated SPECT: Comparison with 2D
Echocardiography

Pei-Yu Wang, Yu-Hong Chang

Department of Nuclear Medicine, Mackay Memorial, Hsinchu, Taiwan

Abstract

Purpose: The aim of this study was to compare the estimated LVEF between Thallium-201 myocardial perfusion
gated SPECT and 2D Echocardiography.

Methods: A total of 37 patients (20 males, 24 females, range from 37 to 89 years, mean age of 65.62 years) under-
went *'Tl pharmacological stress-redistribution myocardial perfusion gated SPECT and 2D Echocardiography within
one day were enrolled into this retrospective study.

Data from rest phase of myocardial perfusion gated SPECT was used. Two different protocols, ECTool Box and
QGS/QPS, were employed to calculate the LVEF.

Results: In statistical analysis, the results showed that the values of LVEF from ECTool Box correlated well
between QGS/QPS and echocardiography (all p < 0.01). The estimated value of LVEF from echocardiography had
no significant difference between QGS/QPS (P = 0.406). But the LVEF from ECTool Box had significant difference
between QGS/QPS and echocardiography (all p < 0.01). Recalculated the raw data with RO (Original) and R2 (y =
1.22 x —0.072) formulas built in ECTool Box, they still gave larger estimates that were even higher than when com-
pared with the QGS/QPS and echocardiography.

Conclusion: The values of LVEF estimated from *'Tl pharmacological stress-redistribution myocardial perfusion
gated SPECT correlated well with 2D Echocardiography. But estimated LVEF from ECTool Box tends to be higher
than QGS/QPS and Echocardiography.

Key words: LVEF, Thallium-201 chloride, Gated SPECT, 2D Echocardiography
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I FH 8O 9825 73 Ml AE(L (Fibrosis) BRC
I RIFiB L (PIIIP, procollagen III peptide)
< BN E 5 225 i B L ol DA FE FH Bt

BR%E BER REF ERE R S R T A&

AHEER ZERER BTREEN
Gk BRAER T B e

REBRMFRR BiR

B8 BT E R

‘B ERER ZEERR REE

wmE

HRERAEGEWENIZRERR » AN BERAAHESR
o FRBERTMERATERIHER - FROFEE
GBI~ A - B F SRR RB &4
BB TR AL - LSRR T 3 09 842 > iR R T
BT B AEA » 3R he k2 4] > B ST VA 2K PR BT AT A2 4L
B tE R o B AT o Ba R BT A BE S35 B AT 4R 4 AL A
FFRAEREZRERT - 2FF Rl A2 EMET %
RAHBEREZ - PTh o FRTFIS BT E BT
¥ BBRIFRAMGLFZRREAESERNTE 4
A LHT#Z procollagen TIT peptide (PIIIP) %3287 7T & AT
BB B R ERRE RFOBERLERE - AR
FAENERBE AN RAL T PIIP %14 - T35 A
R 84 Lt R R AR i o AR RS B I% AT
#* » A& B RIA-gnost PIIIP (RIA-gnost PIIIP, Cisbio
Bioassays) * 247 £ % R SF A d PIIP 49K E 5 R &
W BIATHEFTHSEE - §5R : PP 89R EAEAB L7
TR L FYER 08120 BEEA 0.192 5 PALfE
% 0.820 U/ml » % 5 B %1% 0.538 U/ml » % 95 B o4%
1.068 U/ml » }IEF RALZERERTHLE 0.5-1.0
U/ml ° #3558 © £ % RA & P 89 PIIP R & LIAK% A
AP EREFHEEFGFTERIE - ARG 2R

SALER - M/ B

SEASL AT ) 2B 3255

Fah 1 (02)87923311#12519 / (02) 87923311#12602

{HIEEES ¢ (02) 87927349 / (02)-87927217

{548 : 450228@ndmctsgh.edu.tw / nmliao@ndmctsgh.edu.tw

ST IR RAZ TR E P PHIP 89K E & — B F 12T
T8 7k ARG ER TR RAR - A
AR THAERRER  EFHLBEIMGERZLA
BBEERAE - 2L RPIBEGFRRRE -

RAEED : sh4edb - AL T A AT R AK

%EEFRE85%2011;8:55-61

4= =
R

Collagen type T &3 A % Bl % BUBRRARS it R AR
F 7 5 M Procollagen type I ( LLHf&#§ PIIIP) 7E
HAERKSHAIIE (fibroblasts) &R » B 1 BB (col-
lagen type IIT) “EVIERITRTEY) (precursor) © I AT
Ji K (propeptides) 7E#E LA IR Ak HY @ FE H & 7E AT S+
(extracellular space) 7% » Tl N JEAK U AK » N-terminal
propeptides col 1-3 (PIIIP) > {EILERL HHEL collagen type
IIT AHEE R 57 & EE I (equimolar proportions) 42 ¥l A
MR PEERL R KL » [ N-terminal propeptides
(PIIIP) YR & A # & /& collagen IIT A RK (#S#HAHARIZAL)
PIE SR [1, 2] (Fig. 1) © 314 N-terminal propeptides
col 1-3 (PIIIP) (43 45000) AT HIMUR G317 15k
(Radioimmunoassay) € > B9 G 8 B = % 2K
ARSI collagen type IIT » ZR1M H BT A7 PIITP
A (B 22 EEBARE K - g GEite s
PERRIESER 2 0L » 20 MERERE JE IR 2 86 — A7 » MRS B
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Procollagen
Secretion
Cell membrane
Procollagen lll secretion
Cleavage
Collagen
monomer/ St S
propeptides J A " M
o Collagen monomers
Cross-
: P IIIP
linkage T (Col 1-3)
RINE
(Col 1)
Circulation
Fibril formation
Fibril
formation

i =
Sﬁ??gggigz:
: ——

=

Collagen fibrils

Fig. 1 Biosynthesis of procollagen-IlI-peptide.

PATFIG AR - R R G FR T RER A IS 2R - 7
FRIHE K % BUTHE 38 A RS VRS BRI 28 SRS TERT R
i HE AR AT ~ IFHERE (L B AT REL - R
TR 1 IR SRR - BERETF L AR RA
REE AT AL - SRS PR S B m] 1
2 > AgE B S BT REAE AL > Sl e R LA > Hila] L
A A BEL I L R A S AT R AL 1 S SR AR - H AT

W PR b P2 e S 32 B P AOBAFE 11 LT 2 SRIREL e 2L 52 b A
BE o HIFRRBRRINEGE - AHWEERER - A
DL sk IR E TR L 2 T 5% ~ BUR R IER ATERY
M5 SHHEIE Y & 5 B ST 5 A SCFradl 2 PIIP 55

i M 1 ) 58 PR L RO R2 T B B U B (it RATHORR IR 2%
K5 - Ho% > ZBERFE B PIIP {iEA] UE A TERE A
O B FLA # B HORRAR (LR L o KR & LR » A
FeR B H B EF RS — (] ] A 2 IR i -

MRRGE
Rl

TS A e O A U VA AR > A Z2 (0 A
% RIA-gnost PIIIP (Cisbio Bioassays) > {HiHI#i[#E 0- 14.9
U/ml » (EHIBUEME 0.1 U/ml o AR E R 4R —FEER =

J Nucl Med Tech 2011;8:55-61

—p—

HAYG AR A RS Ml S IMYE UM AR A procollagen
11 peptide HIRE o AEFHIEREAH ant-PIIP H#E (&
BUBLRRTTHE ) A b PIIIP HiJF-f 125 A9 anti-PIIIP
ke (EREERYEE) ERr =IaE &1 (complexs)
TE S HERE (1% » FLARHS & A 7~ B AT A i AR (W)
KB K I UERFE B E R bR 5 IR%% - PG Bl RS
ARV B2 B 7 TR P (0385 PO R B i i L S v 1
& (DL CPM FREAAL) » NS TERRRE Y PIIP 5 B fff
S SVE R R BN VS ERCE L » TR » B
AN Y PIOP AL o

AR 2-8°C AIfRFF 3 KAVEREM: » d@ IR LA
—20°C R ERAF o HAEERRERIE H FTiEA ¢

B AUHF & FEH PR (HBsAg) HIkaHI#RFH SUR-

DINEI125 B (General Biologicals Corporation) °

fE R ERE E (AFP) HUMEHIERH] ELSA2-AFP (Cisbio

Bioassays) * {EH|#E[E 3- 800 ng/ml » {EHIFUERE 0.5

ng/ml 3

AST (Aspartate Aminotransferase * [f[L1{5 %5 K 5

i oEoE & > SGOT)* ALT (Alanine

Aminotransferase > [fll{5 %k F 1% PR A 6 o 5 g

SGPT) * y-GT (y-Glutamyltranspeptidase PN%¢Z S~

) F=TEMRHIFRA Roche Cobas C 501 “E{b4y

Hrfs o

HET DT -

Pt A AR M 1) B A i i 5 K2 50 8% o3 B PUAH
FIF Student t test £ I A PIIIP BUE 73 41 7E 1E H B 1A%
KRR A RS B 225 > FE—PF Student t
test ME P IEREA B MERRAS Y > AEER RS 50 R/ NP
ER 50 AR A PIIP B> 1@ & A B A2 5
AR P value < 0.05 HAGREGERBARE R - &k >
MG AT A RS (n = 84) MY PITIP ¥/ 25 /0 (TR »
S EEHE S (Standard Deviation; SD) » HUE (78 ~ 775
B~ N RORKAE > AR R AE > BUES S RGER 95 EH oY
FIRBUE > T RHER IR H 2% -

wm OR:

KE 84 A MEATHEZER & H B M & R HHUR
(HBsAg) 2HFEMENIE - BR5IERE F (AFP) E7EEH {i
S EZHEN » AST/ALT/y-GT JRTE I 622 % &AW K
AR EVOBTZRA R RS B 201 > LRI E R PIIIP
B EIEAIE— (Table 1) FiR » RERZEAHG 2GR
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HURTE 84 L EIEH B AR BB LA
[l - BHEEKR 50 BREL R 50 BRIGRE > 2 EFEE R
2 50 BREL N 50 BEREREEIEL P value #EKH 0.05 > 9H
HEN R 5 84 AR IERBEAWILE T » PIIP 1Y
TR (T A RE A M (Fig. 2) » HF 9 0.812 0 12
SRS 0.192 0 AR 0.820 U/ml » 25 5 H 47 0.538
U/ml > 2 95 H 431 1.068 U/ml > HIEH 2 FE ] 3% EAE
0.5-1.0 U/ml * ifi RIA-gnost PIIIP B ¥ U/ml Ed
ug/L IR RHEEA 5 8 > 4l 0.53 U/ml = 8 x 0.53 =
424 ug/L °

i E
F 2K TR SRR > ST PERA T - B
I 50 BB/ 50 BEERE » ACPEERRARS 50 BBV

ann

—p—

FUH RIA fa HIRRAE(LAERD - 111 ZORTAE SR AR LE 5 (e B P

Using RIA in evaluation of fibrosis marker: PIIIP reference range
of Taiwanese and clinical application

50 BRIRREFIE P value #KHS 0.05 » 1A BER 2K
B MRIEFE2FHE  UT A2 B i MR
B o 84 (IEH R MR AT PIIP 32 RS U (28850 12
) W s AR SR R H R 4 5 FIBI M SepH S
SRE 158 4 0 -l 1 170 Fe 5 12 B 2 e I v e L 07
FERAIERS 0.53 U/ml > 55 5 47 0.33 U/ml » 55 95
5347 0.79 U/ml » IEH 2 F{Hi%E(E 0.3-0.8 U/ml (Fig.
3) » WA EREAIE ZIEH AZ2FHE » BEIER 2
FEE S  MERARE R 2 E A 275 (8B I S
TR R S BN SR NEIPN CAibp=E oy IRNE R
FIT e A 722 52 > W 91 (AT S e o 70 3 1 {18 2 Vo = At
YLHCHZHHEE o iSRS R R L K
FLEAY PIIP WREEE R > 220w R R = (H (A
A% 8 EWIEIER » M5 ~ E K AmA{EEESE 8

Table 1. Normal Distribution for RIA-gnost PIIIP in 84 Individuals According to Sex, Age

PERI A Py N Min. Median Max. Mean SD P value
e 25-96 38 0.47 0.805 1.22 0.793 0.160 0.409
Py 23-95 46 0.54 0.780 1.81 0.827 0.214
e > 50 22 0.47 0.825 1.07 0.786 0.135 0.597
<50 16 0.49 0.760 1.22 0.779 0.193
peged > 50 19 0.55 0.790 1.12 0.845 0.162 0.512
<50 27 0.54 0.795 1.81 0.815 0.247
- PN
25
20
15
10
5
PR EE BT U/ml
0 ]
0~0.45 0.45~0.550.55~0.650.65~0.750.75~0.85 0.85~0.95 0.95~1.05 1.05~1.151.15~1.25 1.25~1.35 1.35~1.45 1.45~1.55 1.55~1.65 1.65~1.751.75~1.85
Fig. 2 Normal range for RIA-gnost PIIIP (Domestic data).
IZEEFTERET 2011;8:55-61 20114E12H 8B 1
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Fig. 3 Normal range for RIA-gnost PIIIP (Data from

abroad).

Al > ANEGRBEA LR 251 - #8iS .2 RIS %
P27 BT AT E M s I R PIIIP (3 FE 2 — (I8 7 (i
AT TTE - A B ZE R B et SR th A R R A 5 R
18~ T 2 0 (I B B 52 AR BR A AN B ARG N IE B 2%
ERIZZRE o AR ZER B BBl v it T 51 2 i PR (o
F -

— ~ FFhEERS

TN 1A P A T T 28 B0 75 1R B 28 55 o | REE ) Ak
HEAL (fibrosis) FIRFBERE(L (cirrhosis) ZJRK @ HRA
ThRe M 52 5 ) B sE Ak i st B A A A P B8 o 1 A P Wi
fefELA D TR B IR RS R S 1 ARUAD o AU s B ok v g
PR/ > FFAEHE L R BARB R A R DL T A - IR A
PLT 8RS o PIIP /& 1 AUBIR A AP & OE AR A Ak
% S8 RAONFE R IR AR » A LA » #S kAR S B o (L3
A= (REBAESETE ) 10 o] 48 H s I g PIITP 3R SRV T
A RE T SO o R » I PINIP IRV FE Y B8 Bk AR

J Nucl Med Tech 2011;8:55-61
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(#RAEZE 7 /e R AL BEARAE (LR B B AZ S (Fig. 4,
Cisbio Bioassays) * ¢ HIHT-RlAE L SEVIR RS » Pl
TR K TR AR 2 R IE A [1-7] -

TEZCVERT & B3 MR PIIP S T i » B g ik
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(Fig. 5, Cisbio Bioassays) °
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[2] (Fig. 6, Cisbio Bioassays) °
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PIIIP i Bl [T Ry BihfE 1 L o BRI L 55 — FARAE (LA EC HA
(hyaluronic acid) 55 5 (KI » AEEEME 18 ME ¢ MU %
(CHC, chronic hepatitis C) I FE A R kA U2 B U
753 18] ©

U/ml

Other
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hepat. cirrhosis hepat.
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Fig. 4 RIA-gnost PIIIP serum concentrations in various liver
diseases.
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Using RIA in evaluation of fibrosis marker: PIIIP reference range
of Taiwanese and clinical application
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Using (The use of) Radioimmunoassay in Evaluation of Fibrosis
Marker: PIIIP, (Procollagen III Peptide) to set up Reference
Range of Taiwanese and Investigate its Clinical Application

Yan-Chih Liao', Cheng-Yi Cheng', Chih-Yung Chang’, Daniel Hueng-Yuan Shen',
Li-Fan Lin', Yao-Nan Yuan', Yu-Ming Fan’, Mei-Chuen Wang*

'Department of Nuclear Medicine, Tri-Service General Hospital Taipei, Taiwan, ROC
*Department of Nuclear Medicine, Taipei Veterans General Hospital Taipei, Taiwan, ROC
‘Department of Nuclear Medicine, Cardinal Tien Hospital Taipei, Taiwan, ROC
‘Department of Medical Record, Tri-Service General Hospital Taipei, Taiwan, ROC

Abstract

Hepatocellular carcinoma is the leading cause of male cancer death and second place of female cancer death in
Taiwan. Early detection and early treatment of hepatocellular carcinoma are paramount and would improve the sur-
vival rate of hepatocellular carcinoma; on the other hand, delayed recognition inevitably lead to poor survival rate.
Chronic hepatitis may lead to fibrosis and cirrhosis of liver, which may further progress to hepatocellular carcinoma.
Considerable amount of hepatitis victims developed liver fibrosis each year in Taiwan; we can reverse such disease
process by early detection and prompt intervention of liver fibrosis. The eventual benefit is a decrease in number of
liver cirrhosis and hepatocellular carcinoma. Currently, the diagnosis liver fibrosis mainly depends on pathological
result of liver specimens by liver biopsy, however, the liver biopsy is an invasive procedure, which is not feasible and
acceptable for selected patients. Therefore, a reliable, sensitive but non-invasive serum marker for early detection of
liver fibrosis is in need. Ideally, the serum procollagen Ill peptide (PIIIP) marker, as introduced in this article, may be
a suitable and feasible candidate for detection and monitor of liver fibrosis, serving as a reliable clinical reference for
the liver fibrosis. Current study aims to evaluate the reference serum PIIIP value of healthy domestic adults.
Method: A total of 84 blood samples from healthy domestic adult were collected and underwent radioimmunoassay
using RIA-gnost PIIIP (RIA-gnost PIIIP, Cisbio Bioassays). The distribution, statistic parameter and reference value
of healthy adults were tested. Result: The distribution of serum PIIIP values closely resembles the normal distribu-
tion. The average value, standard deviation, median value, 5th and 95th percentile values are 0.812, 0.192, 0.820,
0.538 and 1.068 respectively.

Conclusion: The distribution of serum PIIIP values in healthy adult population closely resembles the normal distrib-
ution, which make PIIIP radioimmunoassay a simple and reliable method in assessing fibrotic disease of liver, heart,
lung and other involved organ. Further evaluation of the difference in reference value between different populations
and different laboratory is warranted.

Key words: Fibrosis, Cirrhosis, PIIIP (procollagen Il peptide)
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Rectus Abdominis Muscle Uptake Detected on FDG PET

Cheng-Pei Chang, Wei-Da Chang, Lee-Shing Chu, Ren-Shyan Liu, Ko-Han Lin,
Yan-Cherng Huang, Bo-Kai Huang, Shyh-Jen Wang

Department of Nuclear Medicine, Taipei Veterans General Hospital and
National Yang-Ming University School of Medicine, Taipei, Taiwan

Abstract

A 37-year-old with mediastinal nodular sclerosing
Hodgkin’s disease received a whole-body staging F-18
fluorodeoxyglucose (FDG) PET-CT scan. The FDG
PET-CT scan showed hypermetabolism in the rectus
abdominis muscle, whereas the initial manifestation
site of disease (mediastinum) did not show any patho-
logic uptake. When the patient was interviewed, he
stated that he had vigorous abdominal exercise one
day before the PET study. Thus, in order to prevent
improper diagnosis and treatment, it is crucial to obtain
information from a patient before completing diagnostic
scans.

Key words: Positron emission tomography, fluo-
rodeoxyglucose F18, rectus abdominis muscle

J Nucl Med Tech 2011;8:63-65

Case report

A 37-year-old man with mediastinal nodular sclerosing
Hodgkin’s disease was referred for FDG PET imaging after
completion of chemotherapy. One day before the study the
patient had vigorous abdominal exercise at a fitness center.

On the day of the scan, he felt pain in the anterior abdominal

Correspondence: Cheng-Pei Chang, M.D.,

Department of Nuclear Medicine, Taipei Veterans General Hospital, No. 201, Sec.

2, Shih-Pai Road, Taipei, Taiwan
Telephone No.: 886-2-28757301
Fax No.: 886-2-28715849

E-mail: cpchang@vghtpe.gov.tw

wall. FDG PET imaging showed a marked FDG uptake in
the rectus abdominis muscle (Figure 1). Because there was
no pathologic uptake in either the lymph nodes or other
regions, FDG PET scanning confirmed complete remission

after chemotherapy in this patient.

Discussion

Active skeletal muscle is probably the most common
area for interpretative pitfalls in the evaluation of F-18 FDG
PET scans. Exercise can increase the rate of glucose uptake
in contracting skeletal muscles.” It is well-recognized that
strenuous exertion before and after injection of FDG may
cause elevated skeletal muscle uptake, and increased glucose
metabolism demonstrated with FDG-PET has been reported
in many muscles. Before F-18 FDG injection, benzodi-
azepine intervention has been used with some success to
alleviate the exaggerated tracer uptake in muscles.” This is
indirect evidence that muscle contraction at the time of
uptake/scanning may be responsible for the changes.

Increased anterior abdominal muscle uptake can be
caused by postchemotherapy vomiting™ and multiple frac-
tured ribs.” In addition, it can also be associated with
Graves’ disease.”

Administration of insulin before F-18 FDG injection
can also cause enhanced uptake of tracer in skeletal muscles.

In this case, the F-18 FDG-PET scan demonstrated
intense physiological uptake in the rectus abdominis muscle
resulting from vigorous abdominal exercise. Thus, it is rec-
ommended that patients should avoid strenuous exercise for
24 h before the 18F-FDG PET study to minimize uptake of

the radiotracer in skeletal muscle.®
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Figure 1. Whole-body F-18 FDG PET (A) projection, (B) coronal, (C) transaxial, and (D) sagittal images demonstrate promi-

nent diffuse hypermetabolic activity of the rectus abdominis muscle. At the primary site of disease (mediastinum), no patholog-
ic uptake is found.
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