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(Left) Planar lymphoscintigraphy revealed three radioactive lymph nodes in the right aspect of
injection site. (Right) Transverse SPECT/CT imaging revealed localization of one radioactive
lymph node in the right axillary region (long white arrow) and two radioactive lymph nodes in the
subcutaneous region (short white arrow).
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Gamma Camera Quality Assurance Survey
Wen-Wen Cheng', In-Chi Lin’, Wen-Sheng Huang’, Kao-Yin Tu’

'Nuclear Medicine Depaerment. Tamshui Branch, Mackay Memorial Hosptial
’Nuclear Medicine Depaerment. Taipei Branch, Mackay Memorial Hosptial
*Nuclear Medicine Department, Changhua Christian Hospital

Introduction: Concerning the computed tomography, we started to survey in 2010 and put in practice on July, 2011.
The issue that I'm going to discuss is accuracy of image and stability of the machine. The isotope introduced into the
patients’ body by different way will accumulate in specific organs and we acquire a series of images for diagnosis.
Hence, accuracy of image and stability of the machine are important.

Method: The questionnaire design combines suggestion of SNM, NEMA, EANM, and IAEA. The questionnaire
contents are: Uniformity, with/without collimator, Spatial Resolution, Spatial Energy Resolution, Sensitivity map,
Linearity, Centre of Rotation (COR), SPECT reconstruction, System Alignment, and Physical phantom test.

Results: Thus far, we received 46 completed questionnaires. All information we have at present is: Siemens
Company occupies 48% in Taiwan, General Electrical Company (GE) has 38%, and Philips Company has 14%.
Siemens has 48% in northern, 10% in middle, 42% in southern; GE has lion share in northern, 70%, 9% in middle,
15% in southern, and 6% in eastern; Philips has 59% in northern, 8% in middle, 33% in southern.

Discussion: We found out some disadvantages: 1. Some radiologists don’t understand what is quality assurance
or quality control, and the importance of it. 2. Some Nuclear Medicine departments don’t have enough manpower or
have other problems; they cut down the procedure of quality control and even shrink the practicing frequency and
list to save the time. 3. There is no regulation about quality assurance of gamma cameras in Taiwan.

Conclusion: For Nuclear Medicine, reducing radiation dose and increasing image quality are the most important
things over a long term period. We believe that all of the hospitals in the world should. For this moment, we need
to educate doctors and radiologists how important quality assurance is and how accuracy of image is related to the
stability of the machine.

Key words: Quality Assurance, Quality Control
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HIEHSBENERR 20 2w/t HEEERT 7 A -
NG —HHEE - mE 7L+l Gk - B
HIARE KA/ > T a2 A B E S E
TR B W R AR E 2 — » (A SR RERE LR
PRIGSCSTRE Z ST 1A) > 5 W AR > BRES (R i & G
SR IR AT RE boh B RS kg AT - DA SE RS2 22 2 (8= 44X
IIRE o T2k - U7 BB IRy T 2o MR ) Az 1T
HE B G (Skene's glands) N 20 VR PR A8 BB 2 FEIR A »
KIEE R LA - Hr L RUBZAT (Alexander Skene) HEH T
it o WTEE R KBRA DI RBH » (HE & 5l —ERA
ke o BLE R BRERRFIR o K AR T Aot tRE
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M0 B e HATPY TR EE R R - A (AE B
PR TRH1 ™.

mERE SRR EER B R LA E IR

g AN R A SE - IR T - 2
FEERRLRAR 7 o CHERS =10 8E) 3 "l - 3H4 -
W2 o RORGZ PRt » 557 LUekhs » 207 LRI -7
ST AR 2 S SR AR AT R T - R R AT
HEBRAIHL ST - 551 F LGB R > 207 L DU SR G I -
ot - HABESHE (EREREES) T—RE "l
st anINLES B A BRI - A T BARR R A3 75 - T
SRR o R EAE CEREHIZE) s “EE
.2 il - B2 1% - ERRIC ~ e o7 BRI -
FEA - BRGNS 2T SRR - LTI
2 WEHEN o7 S (CCRE—RRE T e 7
NBERL > KA B > HIRGSRAE =48 » 2R 5 K
S - AUKERSS - iR =fE - WG > danf i
WWIME - ORI RRITE" 7 o B E]E —E A
AR - SR » HFER RO A L T =50 -
56 5 118 AR IR FE 2 s » 65 A s —ilE » AP RE 2
KIBEL » P = FRRERAER - RS a T E R L
[EXSHRFEIE - SE (AL TR 2R o AR Lt IR AL AN
DIRERi Bl AEE RS “mfTT o~ T s TRET F
Lt

TS CHERENRIT T~ TEREIET 23 H
e ARIREERR RN - LUIMESERL ~ PEHINEERS £ - n]
BB RERHT AUEiRS o SRR B KR
(R IRLRGE o (TATIhER ~ W5 ~ BRE ~ B0 - LIEX
RO T B RALRE » s EERT ~ R ~ B~ =
B IIRER B <5 o BEE/ IMEAK] - PAZ/IMEAE - 3
/IMERER I ARERRTE - A B REN
fa o FLHNR TR 7 - RGBS DERIEAR ~ (i ~ £tk
PRIEE ~ R 88 4 22 P o S IR Be i R 28T »
PRGN - GREIERMR I ) 35 0 "=fE#&
RIEZE - KEIES - BIE - INEZE - s
SALHIREH " ™ o thal iR 1 AL PR R B H 5 A B
P IR ZE - ERESETTKE © BEEEINED
LB B o EERALER > TRk IRE o (R
FEMTRRE) & 0 "TORATH - MERERK - B
FIFSRE » ArmEE" ™ e THEAREEHKE - KK

xxxxxxxx
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VZ AR LR GRS KN » /MEAFIRS AR - /MER TSR -
(BARARER) 385« "MRERT - B RZ TR - BRA
AR SR L > b2 Wi - shRe Ath o ASHIANH
FEE - B AR - BN EREDE > B2 I LIRE - 5
e Il - HITANE » AGEARAT » Bo™ e BT/
EAFIRYRIE » BRUREAT - RIBWR(EZ - &5/ ME
AN o - FRDRAE LU - HSERWR RS - B WO E
F > HEEFTRS b~ v g A RERGEIEA L - (1
LR o & B RIEEER - (efie MR - BEhte
PRI T 2R > 8 BRI (E G Wi fe il - EEUBENE O
B LESHART R - S BKIRRIHEE - T LIRS RE - (GRY
Sy A MR EMRBEE - HIBEEEIn T Y o HAE
I AR A R © BESY - i iR it 1 B Rk G
BT o CEEfmAm) 75 0 TR ARSI KT
EHIPARE - e &Y - Bl - PR B .
R s/ MEAE > SR AR SE R 5 S8R A s
/AN B AL M

for ey Lot > RTLURNGE » JRRACHH B8 o R A i r IR
WIRRRAEAR ~ IR ik » EREEREA HEEH

it o

EERERRAEX

RS E F AR - PRI R - H
AIAE ER PR A S A A B - SRR IE AR — G R
B R BVERE NI > AE 35-45 pRBHIG A R 8g 4= - £
] 50 ki FAgA IR IR R EEROAEAR 5 BEREIRIE Rt —
Tl R PERIIRIE BT - B FEEE] T 60 5 LLERIE 50%
BEATES - 1 80 B IA_ LRI B IEH 80% HIATZS ™ iH
HEPR RIS - PSR BERIIRY) Frba s - K0 &3 E
HIREHINE -

A AE R — (G PR _E £ BRI - e IR A JiE
FTEFERAR SIS o R mBA s L £ SR fa b
BRI ELEHERL b SR LS A » IR R L E R F
PRGE eI 1 BSE RIS 2 RE - Wk » B AREIRET
BRI 22 I LU BOR - A RIRF BN 2 R
REARSEA G ARBARE « F7 LU B B S LA — e L3R
W PRAE AR B L E

i AT R AR 73 £ B ZE PEREAR B RBMERE AR » D
B G LU B WOREARBIAN ¢ PRVGEE ~ BRI - EEY
BE A o BREIRIC KM BSAPRE - &R IEVERIRER -
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Fan = BRAEARHE (weak stream) » FRFTIRGY) » ¥ BHE0G IR
AT AR GHRRIREREAE A EE b (dribbling) ~ %
UHAR A A TR B (hesitancy) © fEPRIFE » itF TR ZH )
(straining) * R A HPHE—RIR5E » HIIRZBRFEERE
— N FMEHE (intermittency) © JRIZITLETE R PEEE > EIRE
3 100 Z 1 (incomplete voiding) ZEHEHA ©

i 788 Mo NS O 5 — JERE IR B 7 T Ak R IR - R
& — ~ BAIK (Frequency) * HJF K H —  (a) & % i&
BRad KM FRGEE = Al M —ARREEIRE
(b) £ HPH 28 o 38 Al b5 e i A8 )25 i R PR A F R - I
H 400-500 ml HY{EEPR &IV 8 R 200-300 ml o — ~ IR
(Nocturia) © = ~ ZeSRE 1A BHEIR < Bl & EAREEAD
il (Urgency) © TY ~ 7EH B RIEZ IR AR B ETIR
#& I (Incontinence) * JRIKTERA AL R T HEHUR ERIRH
POV 5 | REME DM AE > 198 NG KA B B2 JHT Fr i sk
FK °

EERIEXNIEREE ZSERE -

W PRER A AT - BRI DA
FIRI A B HEPR » PRIAIE ) RSN - MEIRR e 98 7 1
BT AR HERAEAR » (HE A RERAYBISR -

5 BEERRAR ST - A AR IRIRS - R
WRIEEL » EEGHMKBR -

I - HRIRISF R AC R AR » B PEAS IR

(PRUGEH ) - AN G 7 & i R BH ZE TR B T RERREEE -

G IR BN A — SL P v LA 55 S
I o- $232 88 SRR - & (018 Se R W LG -
AB IR WHRAR SR RE AT RHR A - e HEBUAEAR - 40
REFENE TRERREIRIEA - IR &H ephedrine (a-
(EER ) Ry i RS S 45 - ANE R AR Y S R R L U
HE AR A2 S FERE IR » A I 9 i {4 A 71 LA R
H Wi SRR » HBUR N EZIRIRAN R -
TRAEREH T2 > WIHE T o FHERFIRSEY RN AT LIk -

IR R AR 2 2H HIH > ZBATILIRFHER
B A ZHE R =
— ~ FIP3fEE21RE -

FEHALFTER2 MR A IR B > K] - CRESE
O BER
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=~ B8 :

PSA & — B A &M & 1 (kallikrein) > 7 HA
BrE AP HhE R o £5— 77 & 34 » 000D WIEE H » 1E
WHRR R —EE A o KL > PSA BENRERZ
FEPRE B2 F A Y o BRINAT 1-2 A EA G
SR RS S B E LGB PSA fERIE A E m e » WA
WEEEE 2 ~ AR 2% ~ UEEIRE ~ BEEIRESR
FALFIEZ2F G - # & S 2 PSA A FH iR » 4l
HR B H AR A finasteride (Proscar) V& 1T & (i PSA {H[R%
K MR BHEE - PSA B2 ENEZE L HEERF
T T T R T S SRR R U R e A REfERR
Ul Rt HEffEAR R 80% /ity »

IRERIEXRRED A
EEARAS B BN S DUR SHEE B S EHE » U B[ A
SN B ARTH » Yok i vy oY B 8 P T A )
(flan : REEESE- ) o BYMEENRE 5 I E SRR
BRE o R ~ FIEEER S ~ SR S i il
o o B N E R AR AE R RUREAR o CREFIBEIEIL IR - JE
% [E {0 FHEEY) PRI - W0y B KR
(1) o- PH Er % 1 41 : Hytrin > Dibeny- lin »
Tomsilosine > & {F H {£ i £8 54 # i) adernergic
a-receptor &+ FEIVE AL S I8 TE R (02
effect) ~ ZEREMEARIME - BHAE -
(2) 5o-reductase inhibitor HIl ;2 FHTEE # 5 L 0 &l
TER B EE) R -
B SEURANMERY > BUH I OFIE - a0« [E M
WPRE G, ~ BRSO ~ IR ~ B RIEF - TS
FEENRFIITiA# (Prostatectomy)™ o

iReElRE

2012 4 » 5 E A R AR A Bl B B T TR e 26
AL BRI 110 BAEEA: - K9B 30 87 AT -
2013 4F > & EREKA 23 8 AV REZE SR - &
HHE2E 9T 5 AT » Kt 1EEEHEIE T
(HEF 2SR o IRIFE AR RIIMET > 2011 4 5184
A e 05 2 01 e g 7 A (B 52 Y 4.99% > FETC A5 2
EORRIEIE U281 2.58% » BB MEIRIE R LR A B 5
il » BB MERESR TSR BE 700 YIRZE EE
Mg HEt 4,628 A (5B A GEA B ERE Y 93.95% »
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SEIR s SR A L AT 1,096 A o RIM - SRFE AR (L & 18
AR LT R RBE ARG S o BRI TER
hEEE ETE » AR S M 1 S8 B 3 AR At Bt (H
e HAEIE T ASANE P IE - HfD - BB E Mmr # A 28
BOR AR R F RIS ' Kk > fESE
B ARG IR YRS IR T T - B A RORHYHE D 22 - 1y
FERFILFSTT -

s 22 HEE - 5 A Fln - iR
BAWNEE  BEEN ~ KRR o (KI5 £E] SEER
(The Surveillance Epidemiology and End Result Program)
2009 £F i B e i BEUTS ¢ R I 5 AR AR R NRS 232,77
N/ BTEANO BAR 15710 / B8 AL HiE
CTHEEBABSIOT AN/ BTHEAD AARB 2176 A/
BB AL o SURPEEI A F RS A1 6
WRENE R HBR R A F 2 92 ) IFSE 4R - 1S
AT~ SRS ~ mAREKR ~ ERICASR ~ miH
ASHSH BRI ~ R Z BN - e B G A I
ARERNT - FHEEL R RIEAN R KR - 7
AT E O 5 P BBV - 2@ R & LrutE i (O
HHEERRE ) - QGHC & LS I EE) - LEEE
ok /L $5 A o 1) R R LB ) o SRR A DATE A B A AE
65-80 Bk.Z[H] » A H A B ERRIEGE S - R R IE
Wi e 5 R SR R T - CIEE VIR Tl N IR
TREZERIBCR RS - FrLL - SEE IR fu i Eim 25 v R
77%"" = e SR BN H i 4 2 e 1 38 25 28 15 36 B 177
» (HE A RGN BRI S 2R AR SR 1/3 » M ELAELCER
ReEFTr g > 20 AR 3 15 o THAT TR B fiE
IRIERIIECES » A5 Rl RE B SE R I S8 AR E23T - H a4
AREGEUAR 2 LA > fERBIRE 8 LE 1 - RIS 3.5
FE 1 o T 1 1 bt o 4 R 0 B R TR POREE 2
BTIRS - 37295 A\ B0 C e W iR I - ZEDR S B S5
RENRRERIBRIAN S SOE BB R -

BRPKIEAR (symptoms and signs) :

A MEAE T — MR REMR - TRER] BB
BRIEKAEAR 22 A% EEIR & ~ PG HERIFHEAR 2K ~
PRICEEME ~ IRICETEIR ~ PRIGETET R ~ B ke
R ~ IR ~ IR ~ MRS o MRS 2 — e JEFs
FEVERREAR > FLANER B SR ~ R 4T S A 2 2 R
SE B SRR ~ B E I ~ R ~ B~ PRAEE
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WRELRER ~ BRPR IRV SESE - » T GERAEIERS 12 i A HAE
NG

%ﬁ :
LRI IR S PRI R A ~ AFTORE ~ BIhEE ~ L&
~ NEESEE S ~ B E AR I SRS 2% ~ RS ~ KRG
KB (EEE) - EMieE moenaiE > RSN E SR
120 - WP A6 S R I o

B S A M 5 (5 /7 1L L A A I A PSA (G 2
WSEATEZ M : 25 PSA IEH 2HHZ/ N 4 ng/ml I > K
7 85% ;e AT 1EH #iEA > H PSA EFE 4-10 ng/ml [H »
TEARENIIENIREAR TS 25% 3 5 PSA > 10 ng/ml » TR
FERRAEI B AR 5 3 50% (AR —) ° K BPH ~
SR HRZ E - e g B PSA & o BIAMEVBTEHE
T R o 78R 50 Bk LA B A I SE AR IR PSA ke
#7 PSA {HTE 2.5 ng/ml LA & » R PSA BLALFTHE
2t 7 s 35 PSA HIKAR 2.5 ng/ml > AR &R £ —
A — g o (HRFGEHE IR0 - B
FH 45 BEBMAEI T EE ROk ™ o 35 % s e

(AACE R 2 0 G B A g ) - HIERR R

40 BEERBHIGE TR A B o

BTS2 R ES > B LU R
PSA > MR UL 2% A AR G E A o BIA0 « el ~ KR
5~ %free PSA ~ PSA fE 75 - M s 25 ~ NLFTH6 4 ~ #€
EL S R Y) b A5 1 o W) R IR BRI T
R 53 19 (Clinic Stage) IRF » M0 15 {5 F 58 H = P 2 1
(CT ~ MRI ~ PET) BUBEfRfiife 2 o
Ba a0 ~ SREARAL K B REEIR: - PSA (H¥ & |

o
\W»

Table 1. PSA level and probability of prostate cancer

% [-PSA _ f&ig%

PSA BiER
0-2 1%
2-4 15%
4-10 25%

>10  >50%

{Uirology Times 26(4). April, 1998}

1-10% 56%
10-15% 28%

15-20% 20%
20-25% 16%
>25% 8%

EEFT EASE 2015;12:11-22

PSA TEIi K TE 1 [l frE
The Reviewing of PSA Clinical Applications and its Progressing

it (BUNEHiEE) o R K/ NRRE a4
T o R SEBUA PR B 22 ety PSA fEFS 4.1-9.9 ng/ml IFf >
W2l s A A I B 2R KU £ 20-30% 5 PSA B 10.0 ng/
ml [ o BRI RS AR FS 50% DL " o Ll > PSA £F
TR > R R U b A R T

{HEZATT 2000 FLIZK » BN HEERSEHR &
PRERIBEAN 10 2 12 $HRF XU A da s > Hh#E
RIS HEZRHY 20-30% » 28 4 LI AT 1 e PR B A 4
P SAEHERAE " o 1F PSA fiE 4-10 ng/ml FSR A » Y H
IR AR TR N 16-22%"" o KR4 SE B —IEIFEHE H »

735 PSA E & BEEEG T TN » AT LAZEGE PSA R HE 22
(B FERE - fn i R e & - AR HE 2 (B AT 40-49 K E 5
2.5 ng/ml ~ 50-59 % i€ 5 3.5 ng/ml ~ 60-69 5% i€ 5 4.5 ng/
ml ~ 70 BELLEERS 6.5 ng/ml™ s 41 () o Kt - &
B I o T AT M R 2 R > LIFIER
JRIEH -

LL4t > free PSA RSB HLAI 2 AR B E A5 » Free
PSA / Total PSA ratio BU{I > SR B AR IR
{H B A R ) B AR (73] Stage » 775% Grade * 13
BeM: Aggressive) MERREHE o 1Lob o DEUS LIRSS ~
FREAAT R Z IR AT REARAY F/P Z H 57 (%) ©

A Z B > 5 PSA /M2 4.0~10.0 ng/ml 32 i
[ > RO 3 B F 90% YRR T > FIl A free/ total
ratio cutoff point (HABK[A] assay /7L ) » ATHTHE
PSA R o 7F PSA < 4.0 ng/ml » TMIAALFI4E2 Rk
A PSA EHINHE BE > E— P EER MY a9 A
BT free/ total ratio AJ /A BIfA I /7 fifa & iR AU K Bl ff G At e
I o AL 0 #EEEE PSA /MR 4~10 ng/ml » BEFEE
I 9%f PSA AT ELAA -

Table 2. Diagnosis process of prostate cancer

I Serum Total PSA test + DRE ]

T.PSA T.PSA T.PSA
O-4nghnl 4-10(or 200nginl >10{or20nginl

DRE(+)
[ ] DRE(+) or (-)
DRE DRE 4 DRE(+)
(-|> ) Free PSA or (=)

Pr.Ca TRUS
HMegative + F/T ratio F/T ratio

Biursy >15% =15%
4 4

4 Biopsy — (+) treatment
- -+ BPH (+)
follow-up at treatment 4 TRUS
interval of 612 or follow-up
inatiorw  (-) follow-up at interval
treatment of 6-12 months
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%free PSA/PSA = 15% :
B EER R - BRI R e -

%free PSA / PSA 15~25% :
HEACEHE R & PSA REFHT AT BIER - SCHAY)
Frigds -

%free PSA/PSA = 25% :
JB M EEAE AR » R PRI A A S o
IEAt > PSA fIERFAFE M I ZS th 2 — (M 2 H R kE -
HRB S R R B 92 & (AR AR O I 8 R i e a2 06
3 > PSA {H L3828 > 0.75 ng/ml/year » 1[5 53 5 7%
Hie SR AR A K > AR EE I BUR S B B o

e EN DR e RS

R % American Joint Committee on Cancer (AJCC)
2010 RN B - AURIEREIEREE - H
RiE A TNM 22324 © TNM %6 (T @ fEf > N
WRESAS > M @ 8RS ) o IR EARRS © a. FPETHERRTE -
b. SEENRREETT A ~ . ANERGEEE T 2CHY ELE1E

Table 3. Pathology staging/TNM staging/PSA value/Gleason
score of Prostate cancer

ANATOMIC STAGE/PROGNOSTIC GROUPS®
| Group T | N M PSA Gleason

0 PSA<I0  Gleason <6
| PSA<I0  Gleason <6
PSA X Gleason X
PSA <20 Gleason 7
) PSA210<20  Gleason <6
- PSA>10<20  Gleason <6
PSA <20 Gleason 7
PSA <20 Gleason <7
PSA X GleasonX
Any PSA Any Gleason
PSA >20 Any Gleason
' 'h'h'y PSA  Gleason >8
Any PSA Any Gleason
Any PSA Any Gleason
Any PSA Any Gleason
Any PSA Any Gleason

J Nucl Med Tech 2015;12:11-22
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O HJEE (T)
- TX - N
+ TO — R 35
- T1 - R AR (AREIE A R)
- Tla - fER(SHEAY < 5%
- T1b - JEREHHARY) > 5%
- Tle - fllEHY) 7 # I ER
- T2 - [ERE IR A
(but tumor found in 1 or both lobes by needle biopsy, but not
palpable or reliably visible by imaging, classified as T1c)
- pT2 - [ERETERRENR A
* T2a - JERRAE B — 3D 172
* T2b - ML B —BERAS 172
- T2c - NS E R
- T3 - [EJREE g2 ot
- pT3 - NEfF R H S i 2 St
- T3a - /R HHRE R 2O}
- T3b - R RALEI R 2
* T4 — [ERRACEIAIT ARG - B0 BEDEREHIL -
Efg ~ B

OBk EHS (N)
« NX — A8 Ik S S
- NO — ey L A%
- N1 — §EFS 2 FE kB

OEEHETL (M)
« MO — RIS
- M1 - &R E
- Mla - FEBHM A5 i
- MIb - ‘HiEf%
* Mlc - BHANEEE

(EREERREER A AHE )
T RREIE 7 A E e T 2
IBHHERZE (watchful waiting) :
R S s M A AR 1S - 3 R A bk s s (] IR A
SHERLEF > tREGEHEERSS -
REERFIRFR T (radical prostatectomy) :
TG EERE B9 B THIA S d s 4 > %
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AFMESAE > HISENEE SRR A
IS AR (hormonal therapy)

SR H S I > PRS2 ALYIRR - BRI EEY)
1GE > W ER R Y -
MEHFRARE (radiation therapy)

IR R BRI S S P Z AHAB U ARG

ol R R E ik HERR e E KSR
B2 > alRetRZ e & X ERR R E - 2 iR g
Je AT R A RN IR R 7T 2O 1k — A o BN R
kA e O R > (EAS HH 8 1R AT RE AT AT AR
A BEESRAFAGHEBIFAESE o WL
BT S AR UIBR F 1l - (8 A AT e il 2 kg
g > HE et s 2 FAIE IR > niE i HH es
720 o DRI > 5 AR i B G (R4 i g () PRI B o
& Tl B AR B EHEAT o —MEEER Tl 2R - H
TEIABR dr ERHS 10 4 "1 o FERTE > A SRR
FRAE AR BOR o R B BRI U F i ) O 58 E
FHE KRIBALR o K - s EE RAF0) S8R0 B g5 5
UM » A E P A TIRER R R U)FR Tl

J B4 1) 1 3 I (stage T 1-2 N 0) © HFlr iz 1y
it R WA > W A AR BR P A R YT BR F 01T (radical
prostatec-tomy) © {H stage T 3 #JH 30-50% A ik 2 #EF% -
FTrhs b= 1 o

T L RENR U 6-8 B TRIE SR IR U] FR
Folir 12 8% Q1 AT LLkE G0 PR 38 2% I T S ] BT Ak
EE (WEE) - & EMAESRETF R RES - 5
Ot o G BRI 1 T R P SE ) BT Tl A A0k e (B P9 55 1
5% SO B 55 1P 1 i 5 B 52 52 B8 2 i 1 0 LLOZ BN LR
T RS R e R VR A EmEIHI A R - I
B BT i 5¢ BRI (androgen deprivation therapy °
ADT) © BEZ MRFRMESRERR VPR S B2 1 bk B2 A SRR Tl
% BHA > 3 L1k ERSERS R & etz 2B E
I ADT & > 8IERMEH ADT E1EIEIKA > 2k
VLR R B i nT 25 JE BN ADT!™ o MEEHE{H ADT
WIEIVER - & RETR IR A JE R M o 200 SRR R (5
WEZIG R L - Al % BLENGHR - AV
% H#8 (androgen receptor) /IR TG HEANRE » 16 L » ADT
HERERE I > AEER ™ .

TS R 2 4 S IR A R A EF 2 R R
s o Bl FLHRRE RS Z) G Be il L > H Ai 4= 2L DUEE IR

EEFT EASE 2015;12:11-22
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B ELAR AT A ~ S Y B B iR R AT R A
B~ 2B E E (multi-leaf collimator) HE¥F #2 » LI K
EIVIRs B G R 7 E B b ¥ IR B B {5 (auto-matic online
electronicportal imaging system) Bl At - EHEERIT
B REAS T bl aE IR i = A BOVE A & » i A B 2 155 B
B IEH R o TERRACEE F BT B e A IR AR
o JC LU 0 b B E G R R B T R [R] o H i A
6% PSA fERVEML » SRR IR ARG RAVFT A EE 2020 o

SRENE R R IR R - 0 e R R AR SR
PARESE (WRAENR) fos mbe e (GERG 2 ~ B bamns
fiti) > LA e MR el AR o HLSE R (RS R A (5
We ~ EGSE) BEETEIE > DURADRITER © £ =22 M&E
IR & B Ba G T 3 B 2 1% - BB E S S EIVE I 2
RME TR - ) = 22 FEINETE FOFHG %E (three dimentional
comfor- mal radiotherapy, 3D CRT) J% 5 & 3 ¥ it &t 15 6
(intensity modulated radiotherapy, IMRT) Z £l » 5% f
IR R T — B AR RERS AT B R (8 MR A = 15
HE— RS BRI LSRR Z JITER 7 o

HRIE 25 SO i BB - S G o o fe 28 e
A AU R 5 BSR4 28 o T Bl e 15 1 v 158
fili S FEHRRLL ™ o FERIR | PSA fEFHE I i J
FAE BRI TE - LCRLIN (2 O IG R IELE Tl /8
B PR DNBEMRIE IE B 1 i TR » KA SURRER 7 FE A
etz mi{id A 72 4R - —f#RIM S » 60-65 Gy HH A EEH
AT E 90% LA bR AR AR o ¥R R AR IE 5 - hEr
TEEENBHEIE (£ 65-75 Gy) > #UskE K/ N
NG 2 o SRS BB REUT > #52 #kio ik o
(Salvage radiotherapy, SRT) i & ") 45 38 it I £ 38 L 3 4F
A b 48E S f2 2 {7 (biochemical free from progression, FFP)
5 70% 5 B 6 e S AT R ) [N 38 B G S O AS B AR 70
B (Gleason score) * 1 #& 1= & (Seminal vesicle invasion;
SVI) » % Fi 4% H PSA {E » PSADT (Doubling time)
* 6 {8 A LL N » PSAV (Velocity) &F £ K 2 1.0 ng/mL/
year » FIJSUH 6 7% I IE] PSA IR B R T & > RO RTIY
PSA KA 1.0 ng/mL 55 295 A 75 88 A # K01 iU (SRT)
TIEA REINH AR A = o

HE W BB AT PSA 2 < 0.2 ng/ml £l
= 0.2 ng/ml 19 B & H 4 4 1 BPFS 47 Jill /5 83.1% and
52.6% (p = 0.013) > /K PSA < 02 ng/ ml & —{HEE
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HYFETZ K F (Prognostic factor) » T fEARIE Filir ik & HY
PSA JEEFEEI= 0.2 ng/ml (KPRFRAALEK) ZHi
W JE 17 I A 0 DARHE ORI 1 R A o) MR 2 A L e A
17 # (Biochemical progression-free survival, BPFS)"" o
It > RTARTE PSA i B I AR R A 7 PRI 1 it R P O
FREACEIRARE TR A g I m A -

A SEFEEEHRE
* Gleason score = 6 )%
- PR ERan (TR
A FEREMT LTS - R R ERam RS AR
A TR ADEE A R
- FEENRARER Tl > HIA® Gleason = 7 B
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Abstract
Over recent years in Taiwan the prevalence of prostate disease is on the upward trend with concurrent lowering of

the age of onset. There is a lot of room for the combined efforts of Western and Chinese medicine with regards to
diagnosis and treatment in Taiwan.

The most convenient monitor is the PSA-test; normal range is less than 4 ng/ml, if between 4-10 ng/ml there
is a 25% chance of prostate cancer. If over 10 ng/ml there is a 50% chance of prostate cancer. Routine rectal
examination and PSA test annually is recommended for men over the age of 50 with PSA levels above 2.5 ng/ml. In
order to increase accuracy of diagnosing prostate cancer, in addition to PSA test other methods should be used in
evaluation, these include the following: age, family history, % free PSA, annual rate of increase of PSA, digital rectal
exam, ultrasound, biopsy, and so on.

PSA values should also be observed in follow up after radical prostatectomy or completed local radiotherapy.
PSA levels should return to normal, if they remain at PSA = 0.2 ng/ml than this indicates that there are still some
remaining cancerous cells in the patient's body. Following a radical prostatectomy while during radiation therapy if
the PSA levels continue to climb this often indicates a relapse or poor treatment outcome. If after radiotherapy is
complete and the PSA levels climb above 0.2 ng/ml this may indicate metastasis, relapse, or remnants of the cancer
cells. Thus PSA is the most effective prognostic factor of metastasis or recurrence, or as a measure of treatment
success and disease progression in follow up to radical prostatectomy.
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Estimating CT Effective Dose in Whole Body PET/CT
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New Method in Estimating CT Effective Dose
in Whole Body PET/CT and to Evaluate the Influencing Factors

En-Shih Chen'?, Ta-Wei Tseng]’z, Li-Fan Lin', Hsiu-Shan Wangl’z,
Daniel H. Y. Shen', Cheng-Yi Cheng'

'Department of Nuclear Medicine & PET center of Tri-Service General Hospital,
National Defense Medical Center, Taipei, Taiwan

’Chinese Association of Radiological Technologists & Taipei Association of Radiological Technologists.

Purpose: Computed tomography dose index (CTDI), scan length (L) and conversion coefficient (k) are crucial in
estimating the effective dose of CT (E¢;). In conventional CT scan of a single area with fix kV and mA (e.g. chest
CT, abdomen CT), the CTDI and k are fixed in scan areas, therefore, we only need to concern the L. However, in
whole body PET/CT, it usually includes multiple fields (i.e. head, neck, chest, abdomen and pelvis) and each field
may have different thickness. Therefore, using a fixed CDTI derived from the trunk protocol may cause some errors
in estimating the E.; from whole body PET/CT. We try to establish a new method to correct the errors caused by the
distinct thickness of different body portions especially in head and neck areas and analyze the possible influencing
factors in whole body PET/CT.

Methods: Of 379 patients included in this study, CTDI, the length of different body parts of each patient were
recorded. CTDI of head and neck were then multiplied by two according to the different thickness of body parts. E¢;
was calculated with the formula of “E = CTDI-L-k”. Finally, we correlated the E.; with the age, body height (BH) &
weight (BW) and body mass index (BMI) and tried to find out what is the possible influencing factor(s).

Results: The average E¢; of patients was 4.841 £ 1.15 mSv (1.59 ~ 8.69 mSv). BW and BMI had the strongest
correlation with the E¢; (R® = 0.8175 & 0.6495, respectively), in contrast, BH and age seemed to be no correlation
with the E¢r (R® = 0.2173 & 0.0102, respectively).

Conclusions: Our new strategy to estimate the E.; may be a promising way to reduce the errors in estimating the
E.r caused by the distinct thickness of different body portions in whole body PET/CT. Further study is warranted
to validate the new method. In PET/CT scanners with the technique of “Smart MA”, BW seems to be the most
important factor that influences the E.

Key words: Computed tomography dose index (CTDI), Effective dose of CT (E¢y), Smart MA
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Figure 1: (Left) Planar lymphoscintigraphy revealed many radioactive lymph nodes in the left neck. (Middle) Sagittal single-
photon emission computed tomography/computed tomography (SPECT/CT) imaging revealed localization of one radioactive
lymph node in the upper cervical neck region (white arrow). (Right) Transverse SPECT/CT imaging revealed localization of one
radioactive lymph node in the left cervical level II region (white arrow).

Figure 2: (Left) Planar lymphoscintigraphy revealed three radioactive lymph nodes in the right aspect of injection site. (Right)
Transverse SPECT/CT imaging revealed localization of one radioactive lymph node in the right axillary region (long white
arrow) and two radioactive lymph nodes in the subcutaneous region (short white arrow).

N

Figure 3: (Left) Planar lymphoscintigraphy revealed radioactive lymph nodes in the right axillary and inguinal regions. (Middle)
Coronal SPECT/CT imaging revealed localization of two radioactive lymph nodes in the right axillary region (white arrow).
(Right) Coronal SPECT/CT imaging revealed localization of one radioactive lymph node in the right inguinal region (white
arrow).

J Nucl Med Tech 2015;12:31-34 Vol. 12 No. 1 December 2015
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Figure 4: (Left) Planar lymphoscintigraphy revealed radioactive lymph nodes in the left inguinal region. (Right) Transverse
SPECT/CT imaging revealed localization of lymph node and estimation of anatomic depth (white arrow).
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Localization of Sentinel Lymph Node
with Lymphoscintigraphy and Single-photon Emission
Computed Tomography/computed Tomography (SPECT/CT)
Imaging in Melanoma —Case Reports

Hsiu-Lan Chu, Chih-Ting Liu, I-Hsin Tsai, Yu-Chun Hsu, Yi-Ling Chang

Department of Nuclear Medicine, Kaohsiung Medical Hospital University, Kaohsiung.

Abstract

Sentinel lymph node biopsy can use for evaluation of lymph node metastases in melanoma. Lymphoscintigraphy in
melanoma provides information about the dynamic drainage of the lymphatic tract and the location of the sentinel
lymph node. Although intraoperative gamma-ray detection probe is helpful, SPECT/CT imaging can provide
surgeons more detailed information about the location of the sentinel lymph node and surrounding anatomy. We
share our clinical experience about localization of sentinel lymph node in four patients with melanoma in different
parts of the body.

Key words: Lymphoscintigraphy, SPECT/CT, Melanoma, Sentinel lymph node
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él /
0.5mL / & e

0.SmL \J mL 7k

Al

A2 7K

6. i EAEN 0.5 mL %1 CF {H CF = A3/(A1-A2) °
(11) SREH|EHER] -
A3

0.95=CF = =1.05
Al- A2
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Physical Inspection

Background (Tc99m)

Background (Ga67)

Background (I131)

Background (TL201)
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p i

CIERE

K& LA

12 ¥ 4 (Physical inspection)

ShER

ficsid]

& 21203 (Repr

oducibility)

Isotope 1( )

Ai

Linearity

-0.05<R<0.05

Olo|o|[N|O || |W]|N|=

N

AR

¥ § ERFE (Bac

kground)

Background (Tc99m)

Background (Ga67)

Background (1131)

Background (TL201)

# % & Precision
Isotope 1( ) Isotope 2(
Ai Linearity <5% Ai Linearity <5%
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9
10 10
AVG AVG
& 7z & Accuracy
Isotope 1( ) Isotope 2(
Ac Linearity <10% Ac Linearity <10%
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9
10 10
AVG AVG
& Linearity
Isotope 1( ) Isotope 2(
Ai Linearity <10% Ai Linearity <10%
1 1
2 2
3 3
4 4
5 5
AL AL
& i@ 1§ Bl 22 & Geometry
RE A1l A2 A3 CF 0.95<CF<1.05
1
2
3
4
5
IR Hi=id
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