HI P i HE 3G 52

Bl Cystatin C BERC T 12 Pk B g e v

— WHFERIR

B BRE R BER THE LR Hikap
ABR REL BXF BEE BRI

'REBMFEER

VREERN BT EEH

R EHMERR A B
ZEBBR BTSN
EB LR B AL AT
REMMF B R B A

REBMFER

IS : RBAABRRSLEK  EIRERAHEEREHR
A?Wﬁ?ﬁ%%u’ﬁﬁﬁﬁfﬁmﬁﬁ %%%z
B RREELENBAAZITHRERE FRER

R EAEZ AR BIE -
FMBEARZURBTWAR EBRECEZER
B hF  REALBRATHRIAHNMAE L EAR
B RTH 2EH R Cystatin C #HAR TR T F B R A
BAREBEERERFREZE —REB TR RZ
B A —REAERATCY FAREL A AR
BB IE R ZREA R
MRIEETTE : 68 4 R EHEBERRE o F R ALY
Cystatin C B2 R A £ 54 KBKE (GFR) L AFER
Pig R “"Tc-DTPA B &4 S RAEH itz & - 4t
#3 %%IH%”&* T Bk 7w %4 (CKD stage2-4) »

AT RF AR ZE W ek E > % T £43 GFR 5 f2
DTPA i@ H%ii% a2 4 K43 3] R 8] & 48 5 B 2 GFR
R Ve S

FEER - A#F %R “"Tc- DTPA W & Cystatin C &4 & &
ArH (r =-0.873) s £AIH A E $ % # (discriminant
analysis) 3F4& Cystatin C VA8 ~ F ~ TE B HE T WA R
EHERR J o R A S &8 EKE (Wilks” Lambda =

974101 HAZHE + 97411 F 26 532 Fll#k

fRig A - BN AAUER23137 IR 3625 K EHMHEERBIARHE B bR
Ak 1 (886) 2-22193391 ext. 65343 » (886)-968666704

{85 : (886) 2-22193153

HET{EF : kuochenglu@gmail.com

YiE B

0.324, p = 0.00) ; F] Al Cystatin C F A& 718 1 T IE &
NiRERTLE R AR D F 70.5%

FEER ¢ AA# A "Tc- DTPA #9385 R 48 ] 1 B o 7 WL &K BF
(creatinine, Cr.) F73t £ GFR 8 & % &% > Cystatin C 7 &

B GFR Z RiF A fLaiz — -
B@##59 : “"Tc-DTPA, GFR, Cystatin C, CKD

%EEFRE5%2008;5:1-8

Il

Hi

R (A 2 IR 96 4F- 5 {8 i | = B0 IR KR 2 »
R BRI AR R /UL 0 1 ESE

AFAE LT (ERE 89 R 3872 AEIRE 96 1Y
m%A’E&E%W%AM°

BE 95 F 3 HAFHEEE EREHRZBAR 51,892
A ATE A Z B R R/ 2002 F ZHHERTR 0 15
LA EBIAKIE 6.43% BAMEMEE R 3 BIEIZE 5 1
ZIRE S bR 115 8 A S ER e EEE
[2] o SIRETE B IR IR SR IR - (KHE & 1 e B 22 iy
Hat BRI » DIKERIRIEE (38.7%) » 18 1B MhEk %
(31.2%) Fera g (6.3%) R.Z[3] °

R 15 1 S i B 2y LB 944 /0 T 5 1 R 1
REBAERRILCE ) HERS  FraEEFENE L
VR AN FEBUT ~ B T o 1B A R et
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R 5% AR A S R BE PRSI > JE AR B ARAER ~ EFIE
A o VEE B E AT TIREN R EENT A 0 8
BEENTHI = TFPUE A » BB 94 SRR RS a8
BFATETUBUEE B o SRR R TR0 7 B i
P RRREE 2 B HERA S T S B (HR AR Ll Py
a0 BB R BB AERDE AT SR SN ERE
o MRAS R B M T S R R e R A AR
1E = Fab > BITEEE —i PR E I TED S A a2 H
f o

12 BER (CKD) AR » & B AR
RS K BOR A > IR AEE R 96 = A1 RIEH
AT o = IMIAR LLR K PRI 9 B8 49 Bl v Js -+ RS IR Z 26+
(VAYY & L EvARNE )i E DN 95 37 5 2 N N] 2 D E TN
W R R 0 B T AR E A > A BT AN RE A N
NE DREBUE 2 MR HE » B ERIR 328 LUEGB RSB
HAED -

HafieMEE A (CKD) 2Bk - L GFR (B
BROEEAR) B SR EARYE » BB L B
BB (W) £ GFR > 90 ml/min ~ 2 _FEEE (H)) £
GFR = 60-89 ml/min ~ % = F&E (i) B GFR=30-59
ml/min ~ VYRS ) B GFR=15-29 ml/min ~ 55 FL[%
E% () B GFR < 15 ml/min ; #)255KCFE » TR 738607 LA
FRUEVAR IR FIRIFRI 254085 - (HR2 H AT NETE
GFR Z A P HEAIMIE LN (creatinine, Cr.) 52
o (B2 Cr. 2B ERZ KNEF T8 > Cr REHG
BN FEE WK SR A s e o WL I 2 L AT o L AL el e L
AR Y » R LG T P 28 R EE LA SRR E b
TEARFEFEE ~ MR ERE e E L 2R o [H—{E rElLAE
s R WV TR = e o N BN AR L= VA DN
1EfifE GFR {EREUE > TETHRS, B Wz s Je s 1218 1 B el 7
IR P EEAEE -

HAHE GFR A< TEES » DIl EREFRE
SRS PTe-DTPA B UERE » H AT 73 Bl THE BB U6k
GFR f{H > SR 2 B T 5 - Hopk B R A 5 )
T AR TR R 2R EERE R K o (Hii A2
TH{E BB BT T B A I s s it i o AT I == B A A ]
GFR J7\{ER AT GFR BHEEE T AF -

Cystatin C £ &Y Bt Bk @ IE 2 1 e 155 - =2
PR I3 B 1 4% 5 skl 5 Cystatin C» 27 T &5
13KD » et & & H g s S — & E RKIEN R E
Z— o A E AN RERS EHIZE L Cystatin C © EAF
TERSFTAE RIERR A o BB AR e > IR IR
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B K o Cystatin C 275 2 4B/ K& - RIRIE/VE
DR » BRERE WHRRR - A B E ACF R IR © (I
I35 BRIMAEHEY Cystatin C 35 L 5L HE /N ERIE RS R
JE » Cystatin C WAgLR 5 S MRE/ NERIE AR 1) — (I 4f
MEEEEY) o BB E 1L Cystatin C 1EMIRE PRI TH
R 10 5 5 U0/ VE THRER B GRHEE Cystatin C {EE /)
BRI R W BRI > [RIRF PR R EE TR 100 215 ©
Cystatin C HURFEA S RAESNE ~ EVERERE ~ ILA ~ 151
LIk M 52 FE R o dim S (L 2 8 PG B 78 Ry THIAI S

-

MRIERTSE

LA RIS ER RS S 9T TERF 2 BB B BRI 22
Je A AHBRSE A B AT A 0K B3 44 47 AL HE—
RANMEER A » AIEMEHEH (albumin) ~ 175 L
Fif (creatinine) ~ [M{E/RFE % (BUN) J Cystatin C PYIHA
LR Mg o ke e 5 - S —ERNZHE FiiR s
TRERHETEZS (GFR) KB EE IREM & (dynamic renal
scintigraphy) °

MRATRBIETTE

I & H R R R 3R 4 515 (dye binding
methods) 5 F & HRABIHI&E & EREERY U7 - EaE
AE — R IR ] PO (04 Bl MR IR R O 2 38 ARy i - T
MEHIRENZ 5 ERES - e & H s
& IR HEBGIEY - 6% 7] 5 1 Bromcresol
Purple (BCP) il Bromcresol Green (BCG) * [A]— ke A
R BCG 7] BCP i 0.3-0.7 g/dl o I35 LEERT &
RH % 280 Hik (multiparameter analyzer) 7REIE (K5
BUE U kg HIHE S AT L Jaffe’ J7iE & B E B4R
AT E T ER > CE B R Fl PR SER - TETERRZR
i > 043 (1) Cystatin C BEECHIE & (2) *Te-DTPA
B W 5 < R A o A IR A0 E 7 [ > LA BT RE A
Cystatin C marker 28 ELISA #Hl|5%E 752X (BioVendor
Laboratory Medicine, Inc) * {8 F] =BG E% 38 R 0 17
% ER BT Cystatin C 7EIMVE ~ MHE ~ KSH SRR K
AHAB RS o e Bl 7% EELR RN ] -

Cystatin C FgHIJF B ~ B K s3HT A0 8%

(D) a2

Surface of wells in microtitration plate is coated with
polyclonal anti-human Cystatin C specific antibody. Diluted
Standards, diluted Quality Controls (QC) and diluted sam-
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ples are pipetted into the wells. Any human Cystatin C pre-
sent is captured by immobilized antibody and unbound pro-
tein is washed away after the first incubation period. Then, a
horseradish peroxidase (HRP) conjugated polyclonal anti-
human Cystatin C antibody is added to the wells and incu-
bated. Following another washing step, to remove unbound
antibody-HRP conjugate, a substrate solution (H,O, and
TMB) is added to the wells. The enzymatic reaction yields a
blue product that turns yellow when acidic stop solution is
added. The intensity of the colour, measured spectrophoto-
chemically at 450 nm, is directly proportional to the amount
of the human Cystatin C bound in the initial step.
Concentration of unknown samples are then read off the
standard curve that is constructed by plotting the absorbance
values against each respective human Cystatin C standard
level using a four-parameter function.

) %t

Serum/plasma samples are diluted at the same ratio as
standards.

The final dilution of 400x prepare as follows: add 10 ul
sample into 90 ul Dilution Buffer (dilution 10x), mix well.
Use 10 ul of dilution 10x for addition into another 390 ul
Dilution Buffer to prepare final dilution. Mix well.

If you expect samples concentration beyond the calibra-
tion range (i.e. beyond 10000 — 200 ng/ml) you should adjust
dilution and take into consideration a dilution factor. See
Limits of Assay for assistance. (For example: if a tissue cul-
ture sample is diluted only 4x, instead of 400x, the result is
divided by dilution factor 100. On the other hand, if any
sample has pretty high concentration, try dilute it 800x and
the result read off the calibration curve multiply by 2).

(3) 2 F 5 -

1) Prepare reagents, diluted standards, controls and
samples as directed in the previous sections. Remove excess
microplate strips from the plate frame.

2) Pipet 100 ul of each diluted Standards, Quality
Controls, samples and Dilution Buffer (= Blank), preferably
in duplicates, into the appropriate wells.

3) Incubate the plate at room temperature (ca 26°C) for
30 min., shaking at about 300 rpm on the orbital microplate
shaker.

4) Wash the wells 3-times with Wash Solution (0.35 ml

BB 2008;5:1-8
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per well). Invert the plate and blot it against paper towels to
remove the remaining Wash Solution.

5) Add 100 ul of Conjugate Solution into each well.

6) Incubate the plate at room temperature (ca 26°C) for
30 min., shaking at about 300 rpm on the orbital microplate
shaker. The incubation time must be increased to 90 min.
when performed without shaking.

7) Wash the wells 3-times with Wash Solution (0.35 ml
per well). Invert the plate and blot it.

8) Add 100 wl of Substrate Solution. Protect from light.
(Covering the plate with e.g. aluminium foil is recommend-
ed.) No shaking!

9) Incubate the plate for 10 minutes at room tempera-
ture. (The incubation time may be extended up to 20 min-
utes, if the reaction temperature is below 20°C.)

10) Stop the colour development by adding 100 ul of
Stop Solution.

11) Determine optical density in the plate by reading
absorbances at 450 nm (within 15 minutes, following the
step 10).

EETIERER D

TEB VIREERS /T > BAME A A I 1 5O Rl 6 57
ZET £ *"Te-DTPA » “"Tc jefSH$E (technetium) % /E23
FRY I BT R ik DTPA #475] (Amerscan™ Pentetate 11
Agent, Amersham Health company) 5KE(E » HMGH L
UL TE B ey W e R )11 8 o = e e S B9 Y E R
T o A B A R S R 1R A T A (R BE IR AT 2
FEEEE 5 A e B R AR RDE R D B R A —E A
Hliti *"Tc-DTPA B dINREG R » H S BULEE & AHIE]
B E R # Siemens E. CAM gamma camera * HfF5¢
FIRATALERAT 30 38 SCERH 500 ce. BK » ALEER
IK AT BIFE BT BRI AOE B Bt > SRR SmbA 2 -
*Tc-DTPA B EYI6EE R Z gamma camera /2 low
energy high resolution collimator * & 5% Hij 7 JCAEHIVE S i
ZSTHIETBOEYE - FpE B EAR ST B PRH T B (fast bul-
lous injection) 10 mCi (370 MBq) & “"Tc-DTPA 3t i [RI{i1
F o BRIR(T (PA view) BlE R » SIS BERIRIF R
ST Z G 1 78 (BEEE 30 250 » ihn b HA%
15 7 13RI 120 frames &1 30 77§ » LL 64 x 64 ZHfd
Ji e ECEk » BN BRI R 2 22 BRI 1 08 (3R
B 30 2857) 0 HEEF 32 o8 s LA o PAERERIATR AR 20
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7 (R 1200 ) » {5 Furosemide (Lasix™) (& serum
creatinine < 1.0 mg/dl IS 20 mg 5 M 1.5 mg/dl £ 40
mg > 2.0 mg/dl £% 60 mg * 3.0 mg/dl £% 80 mg) » {EREFIR
FE B DR S 5 (diuretic renal function study) LG s E
g se R 0 FREHVERAT ~ R Z BRI BOE T T R
B o VERRAEEMS ML -

TERR ZERTAR e 1R » TG RIBR IR & k22
Hlw AI% > SRS ~ 1% .2 SRR RS A RN
BT o AEARE RIS I > " Tc-DTPA E L)
REE e HURT = 77 i 2 BRREARTE & A& > 70 Bl
| H R HIE i ROI (region of interest) &[] 5z 28 M i T

5% (sub-renal background) » B T 25 S HEE R
EheEEE T 7 2 1 pixels BRAEZ SRR » 15 H Bl 2t
R 20 B I NE P 5 B FEAES TR obiian A0 > A B RN
HCHE 73 M % AT BN EHILZ GFR il s 70 A7 LSS AHRR 76
BT o [RIREIR TR BE T B 203 T ZIRFIFIEEAL

g R

KIge = B ES  B Bd %% (CKD-
stage2) ~ FHEEIGVEE BEIENH (CKD-stage3) LA E 1M
B NS (CKD-stage4) (B AB RIS 10 % ~22 &
LPIK 12 %4 (Table 1) © M523 E DTPA LUK Cystatin C
BB S E AR (r = -0.873) (Figure 1, 2 5 Table 2) 5 F M
FIAEHE KT (discriminant analysis) 7 Cystatin C LL¥t
WS~ rh o~ RSB WA IR HE RN D > R E R
K% (Wilks’” Lambda=0.324, p = 0.00) 5 [A]lF » FIlF
Cystatin C B 18 4 B Wz i D Re st Bl 75 L[ it oy
MrFEil 1758 70.5% (Table 3) 5 KL Cystatin C 7] LLAR A5
7 GFR BfE.2 A b8 -

Table 1. Basic data: study number, sex, mean age, SD
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50 1 o
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Cystatin C

Fig. 1 DTPA and Cystatin C have high correlation
(r=-0.873).
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Fig. 2 DTPA and Cystatin C have high correlation (r =
—0.873). hence DTPA and Cystatin C may use linear regres-

CKD-2 stage  CKD-3 stage = CKD-4 stage sion to establish an equation.
study no 10 22 12
Table 2. Person correlation
male 6 13 7 CKD-2 CKD-3  CKD-4
stage stage stage Total
female 4 9 6 & & stag
study no 10 22 12 44
mean age 41.2 43.5 56.4
R —0.658 -0.574 —0.725 —0.873
SD* 8.5 10.2 9.7 p 0.0039% 0.005%  0.008%* 0*
*SD = standard deviation *p<0.01
J Nucl Med Tech 2008;5:1-8 Vol. 5 No. 1 December 2008
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Table 3. Results of discriminant analysis is significant: Wilks’ Lambda value is 0.324 (p = 0.00), and 70.5% of original
grouped cases correctly classified, hence we can discriminate between CKD-2 stage ~ CKD-3 stage and CKD-4 stage more

effectively

Discriminant Analysis

Classification Results

Predicted Group Membership

CKD-2 stage CKD-3 stage CKD-4 stage Total
CKD-2 stage 10 0 0 10
CKD-3 stage 4 11 7 22
CKD-4 stage 0 2 10 12
CKD-2 stage 100 0 0 100
CKD-3 stage 18.2 50 31.8 100
CKD-4 stage 0 16.7 83.3 100

Wilks’ Lambda = 0.324, p = 0.00.
70.5% of original grouped cases correctly classified.

7 i@
[ B IMARE AL e E e Al GFR EA8E — HAEE
s (HZ P ENIETIE KRR % » RFENLARHAR LB ~ BX
£~ PERI ~ FEEREE tubular secretion (1-6) » £ T H3HIF] A
WL RS T B AR GFR HERERS » 3720 AU 1R
2B LIRS R (5-11) 0 HEilEERARXE
Cockeroft and Gault (7) » H & aGFR {H * 1l MDRD /&
£ rGFR fH » (HE % MDRD SR EEMAER > /i
Cockcroft and Gault /72 ZCHERERE A AR AFE A A —
AR - KDL > HEH GFR AYERE AR B DhhEE:
WG PR b HL 208 > SEAESE > Cystatin C EASHEE AR
Ml GFR | (12-15) » CFECE BRI (16-20) » 1E
et ot A RAFRIRBCR - 3&RAH Cystatin C AYRELLAL
BT A 25 EE (21) °
IMYE Pt & 1 BEEIR] C (Cystatin C) By &
13359 D HI/Nr FEREE » 752 BB A LA
7E 0 HAERAEE GFR BUFERE o ST HAWTIRRUR - [IE
Cystatin C ##ALE GFR 28I SHHRA » BLATE0]L
TG e
Gao & Zhang (1998) (22) FIIF *"Tc-DTPA %2 IERR
B R KARAURE PRI R G R » BIUJER S R AR AU REPR
R TR 2 B LA - 5 GFR HESHUTHERNIRE s (B2
TEwE s R o HIE BB SRS 8 2 IR0 IR A%
B& “"Tc-DTPA e 558 B 72 Ml s B i A B P A i A 8
BET o RALIK » #%FREHRRE R " Tc-DTPA —H
AR RSB R GFR il /720 » (HIZ F i i A i AN SR
PE R R BRE > A PAE R G - B ~ RIAE Wi

ol

BB 2008;5:1-8

BN PR B 58 S TE TR ~ 1 P ek 2 S W s R R
BEEZH - S0 > FIF Cystatin C A5 =X - HA #Es
TR T- 58 R NERUEE » RIS NE IR B
PEHERR - AN ErEFE A FHIKIR s ATl g s g
[ Cystatin C HUJREE v LU B/ NER Z I8 45 (23)
TEARMEFE A » B S 1 B W7 9 1 P e (g S
oo~ B R o R ARRES (3 R R AR =R 2 B s
FetR I > TR B IR T - Cystatin C BLEZ%E " Te-
DTPA & 20 S MHE ¢ KL » A0TERA RO E % &
T o & GFR LIF-LL Cystatin C fxf5HIAH o

AFFSeAE SRS A op S P B B9 GER I
%E > Cystatin C RILHIASZRIE > (£ 50% W=
J1 o KRG R R B S M B R A 100% R
83.3% 7ML 5 JRIKERSE » nIREE GFR [E 5 H 18 MR
i ELA 5 KO #EIE (30-59 mi/min) » S e ok B k-
ARG R AT RET T A N BT E A2
KIS KE eSS -

Cystatin C TEEIYMEFHE A » BEHl GFR 1Y) RAFRE
A0 s R o B EE R E EE E EAR R 2B R
Ut —AA bR R T S E R - AT - A
It AR L — MER YIRS E Cystatin C £ &1
WA A M - A S AR AT LU KB k) SR FER
B RGP B e 2 — P ] SEFRAR o

R 2 ) S S S 4 W BDA S Cystatin C 3R
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Utilizing Dynamic Renal Scintigraphy and Cystatin C
Measurement in Chronic Kidney Disease-A Preliminary Study

Yu-Ming Fan', Yan-Chih Liao’, Jen-Cheng Lin®, Li-King Yang®, Min-Hui Wang’,
Chin-Feng Tseng®, Hsiang-Li Hsieh®’, Yi-Min Chu’, Chia-Mei Chen®, Wen-Hua Lo',
Ni-Hsi Tu', Kuo-Cheng Lu’

'Department of Medical Image, Department of Nuclear Medicine, Cardinal Tien Hospital, Taipei, Taiwan
’Department of Medicine, Division of Nephrology, Cardinal Tien Hospital, Taipei, Taiwan
*Department of Nuclear Medicine, Tri-Service General Hospital, Taipei, Taiwan
‘Graduate Institute of Medical Sciences, National Defense Medical Center, Taipei, Taiwan
*Department of Laboratory Medicine, Cardinal Tien Hospital, Taipei, Taiwan
‘Department of Medical Image, Cardinal Tien Hospital, Taipei, Taiwan

Running title: Utilizing dynamic renal scintigraphy and Cystatin C measurement in chronic kidney disease-a pre-
liminary study.

Purpose: The objective of this study was to estimate the differential comparison of using *"Tc-diethylentriamino-
pentaaceticum (*"Tc-DTPA) glomerular filtration rate (GFR) and renal function measurement of serum Cystatin C
calculating with a single-sample method performed in global kidney of chronic kidney disease (CKD).

Materials and Methods: In this study, we selected forty-four patients with nephropathy either proved by serial
serum determinations including albumin, creatinine and BUN. All patients underwent sequential renal function stud-
ies with *"Tc-DTPA dynamic scan and serum Cystatin C respectively. In addition to the acquisition of clearance
method, the GFR was followed in the Russell analysis of single blood sample.

Results: After 44 pairs of consecutive *"Tc-DTPA clearance and Cystatin C have been done smoothly, the respec-
tive results were corrected and compared with each other. The preliminary data reflected that the high correlation of
Pearson’s R (R = -0.873, p < 0.01) in comparison with each stage of CKD, and discriminant analysis had reached
significance level (Wilks’ Lambda = 0.324, p = 0.00) respectively.

Conclusion: In our preliminary results, this serum Cystatin C may provide a convenient quantification of renal func-
tion in patients with nephropathy.

Key words: *"Tc-DTPA. GFR. Cystatin C. CKD
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on'E 7 4 #5) (Figure 1) > 7 BUBE FRom s (Gl ' 8
o> qnh
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(2) R E 7 (poor image quality) * B B s MR
=157

3) ARELE 1] (fair image quality) * Bf B H&IE T
{ENE S L WS 2 7 s

4) G EE (good image quality) * B s MG
HAEEEEW T HEE 3 7 o

i &t

MaT AT LU HSHR S SPSS (version 10.0.1, SPSS
Inc., Chicago, IL, USA) #7T » A [EFEntH AIRRINd &
BB ES AR G E B 22 B DL Kruskal-Wallis test 7347 2
p H/DE 0.05 B > & A #E 2% HILL Mann-
Whitney test f#HAIEIRY S RAGE o Bl & B B
& BRI AERE 4 Ll Kendall’s rank correlation tau b 47
1T > p B/ 0.05 FREEEE

wm R
[T=1ES

fadt 162 NISRRMRA » B 2 1 (1.2%) /NEFE EiG 5
HEER 0 H 18 L (11.1%) /INATRETEZE » H 24 {1 (14.8%)
INERCEER R 0 A 118 i (72.8%) /INMERC & B » H

A) ®) ©

Fig. 1 Image quality of “"Tc-DMSA renal cortical scan with
pinhole collimator. (A) score 3, good image quality with
internal architecture clearly visible; (B) score 2, fair image
quality with internal architecture not clearly visible; (C)
score 1, poor image quality with blurred renal contour.
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Table 1. Cooperation scores in the five groups

GBI ATE Te-99m DMSA B R B it
Tc-99m DMSA renal cortical scan in pediatric patients

40 & (76.9%) : C #H CEHKE—B%) H 32 RE N
& > HREGAEE 9 5R (28.1%) ~ fIF] 9 5R (28.1%) ~ £
14 5% (43.7%) : D 1 (— 32 =5%) It 38 iRB % - &
G E BEEPIEE 4 9K (10.5%) ~ 7 6 3R (15.8%) ~ faA]
9 48 (23.7%) ~ 1£ 19 7§ (50%) : E fH (=mkLL b) 4t 72 58
HhG o HEGmEE 19k (1.4%) ~ WA 11 58
(15.3%) ~ £ 60 5% (83.3%) ° ARHE T 7B IR A
fH 243 B 275~ C #1 2.16 D #H 2.13 ~ E #H 2.82
(Table 2) o A [AIFEErH IR E 2 BAEHE Lt
RHE 725 (Kruskal-Wallis test, p < 0.001) » UL Mann-
Whitney test 1T %M - HRAZZRIHAE A fHEL
B #fH (p = 0.001) ~ A fHEL E # (p < 0.001) ~ B #HEL C £
(p < 0.001) ~ B #HE D #H (p = 0.002) ~ C #HEL E #H (» <
0.001) ~ D #HEL E #H (p < 0.001) °

e B REEIRmBERVREfR

A &5 5 70 BB RS AR v 70 BT 70 (i 41 Table 3 5 LA
Kendall’s rank correlation tau-b 73 H7TEAHBAM: » F5 RSN
AR B GE T BE R R (tau-b = 0.522, p <
0.001) °

¥

TEFAM TR 162 L/ & > A 118 fif (72.8%) /)
AT LIARA MR St - A 24 11 (14.8%) /NEAR
[ > (HRIERBIG (R RGE A BSEIF T BUE BT 2 &
LIl ERds » B9ME 18 1 (11.1%) /Ng%—1E L[
BECERE - [ERBUFER A\ B 0 E =Tk -
s Al LUSERE > HUE 2 i (1.2%) /MEZEEERL G
G IR PIRE - iR A/ NGO RHEAT - BRI B K
JBaTami% » RERG LSRR 1% P AGERY

o

Group A (n=065) B (n=26) C(n=16) D m=19) E (n=36) Total (n = 162)
Score
0 (need sedation) 0 0 0 2 (10.5%) 0 2 (1.2%)
1 (poor cooperation) 5 (7.7%) 1 (3.8%) 6 (37.5%) 5 (26.3%) 1(2.8%) 18 (11.1%)
2 (fair cooperation) 10 (15.4%) 5 (19.2%) 3 (18.8%) 5 (26.3%) 1(2.8%) 24 (14.8%)
3 (good cooperation) 50 (76.9%) 20 (76.9%) 7 (43.8%) 7 (36.8%) 34 (94.4%) 118 (72.8%)
Awake 26 (40%) 12 (46.2%) 2 (12.5%) 3 (15.8%) 34 (94.4%) 77 (47.5%)
Sleep 24 (36.9%) 8 (30.8%) 5@31.3%) 4 (21.1%) 0 41 (25.3%)
Mean cooperation score* 2.69 2.73 2.06 1.89 2.92
*p < 0.001 (Kruskal-Wallis test)
RUBEEBEE 2008;5:9-14 2008F12H 5% 11
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Table 2. Image quality scores in the five groups

Group A (n=129) B (n=52) Cn=32) D (n=38) Em=72) Total (n = 323)
Score

O (uninterpretable) 0 0 0 4 (10.5%) 0 4 (1.2%)

1 (poor image quality) 9 (7.0%) 1 (1.9%) 9 (28.1%) 6 (15.8%) 1 (1.4%) 26 (8.0%)

2 (fair image quality) 55 (42.6%) 11 (21.2%) 9 (28.1%) 9 (23.7%) 11 (15.3%) 95 (29.4%)

3 (good image quality) 65 (50.4%) 40 (76.9%) 14 (43.7%) 19 (50%) 60 (83.3%) 198 (61.3%)
Mean image quality score* 2.43 2.75 2.16 2.13 2.82

*p < 0.001 (Kruskal-Wallis test)

Table 3. Relationship between cooperation score and image quality
score

Cooperation score 3 2 1 0
(Good) (Fair) (Poor) (Need sedation)

Image quality score
3 (good image quality) 175 23 0
2 (fair image quality) 57 24 14
1 (poor image quality) 3 1 22
0 (uninterpretable) 0 0 0
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Hin oy FEERIEZEZNE A SGE RS EE (A FHAD B £H) 1Y
/NS Dy T A B I A AR A ¢ JS A K E = 5E
BEEE (C #HAD D #H) B/ N T LB S0 ORI > o IS E
EARETEHEE - HA MO MLRT B SERE - B W
(L NI 0 B S — B UIE A FIRI R 5 =Bk LA _Eg/)N
#% (E #) » KRZERAT LI » HERHO51E » T4
RERC &R AT -

ER RS E B T - bR T BB = H KRR EX
(A ) 4F > BEEC S ERIRR 7 ME A KRB =B (ARG (C
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Cooperation and Image Quality of Tc-99m DMSA
Renal Cortical Scan in Pediatric Patients

Shu-Ping Fang', Shu-Mei Huang’, Shih-Wei Cheng', Chien-Chin Hsu'

Departments of 'Nuclear Medicine and *Diagnostic Radiology, Pingtung Christian Hospital, Pingtung, Taiwan

Abstract

Purpose: The aim of this study was to assess cooperation and image quality of *"Tc-DMSA renal cortical scan in
pediatric patients and the correlation between cooperation and image quality.

Materials and methods: Between Sep 2007 and May 2008, 162 pediatric patients (89 boys and 73 girls) under-
went *"Tc-DMSA renal cortical scan in our nuclear medicine department. The patients were divided into five groups
based on age. Age less than three months was group A (n = 65); age within three months to six months was group
B (n = 26); age within six months to one year was group C (n = 16); age within one year to three years was group D
(n =19); age larger than three years was group E (n = 36). The cooperation scores were assessed by consensus of
two nurses as: 0, need sedation; 1: poor cooperation, crying and need parents hold them; 2: fair cooperation though
crying; 3: good cooperation. The image quality (pinhole images) scores were assessed by a nuclear medicine physi-
cian as: 0, uninterpretable; 1, poor image quality, blurred renal contour; 2, fair image quality, renal contour clearly
visible; 3, good image quality, internal architecture clearly visible.

Results: The mean cooperation scores were 2.69, 2.73, 2.06, 1.89, and 2.92 in group A, B, C, D, and E, respec-
tively. There was significant difference of cooperation scores in different age groups (Kruskal-Wallis test, p < 0.001).
The mean image quality scores were 2.43, 2.75, 2.16, 2.13, and 2.82 in group A, B, C, D, and E, respectively. There
was significant difference of image quality scores in different age groups (Kruskal-Wallis test, p < 0.001). The image
quality scores significantly correlated with cooperation scores (Kendall’s tau-b = 0.522, p < 0.001).

Conclusion: In pediatric patients, both of the cooperation and image quality were different based on age group.
The image quality correlated well with cooperation. Poor cooperation and poor image quality often occurred in
patients within six months to three years old.

Key words: *"Tc-DMSA renal cortical scan, pediatric patient, age, cooperation, image quality
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Fig. 1 The Box-and-Whisker plot of the retention rate. The
central box represents the value from the lower to upper
quatile (25 to 75 percentile). The middle line represents the
median. The horizontal line extends from the minimum to
the maximum value.
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Fig. 2 Correlation of the retention rate and interaction time.
The plot showed that low correlation was present between
retention rate and interaction time. (r = -0.114, P = 0.2021)
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Fig. 3 Correlation of the retention rate and initial dose.
There was low grade correlation between retention rate and
initial dose. (r = —0.153, P = 0.0852)
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Retention of F-18 FDG onto injection syringes
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0.0013 mCi (PR 0.01%) » AKX E 5 5 a1
0.0010 mCi (CF¥IHREZR 0.01%) » ME(EIERIE| & 2 i
b MRS R AL R R o B R RIS A AN 0 (H
TER IR AR J Rt A R & b - Pkt 2 B e
VERTEEZ IRV (P < 0.0001) (Table 1)  {EZ2H& 0 B
Yn R a2 FeAvklE > BIOTBAERE Hi DUAE BE B B K ks
ZAUER s TEEHEA ~ BHA R HERRIE S EAL 0 B nT HERR
97.76% ~ 99.22% ¢ 89.17% Z SR & » REA SRR EE
YA RE (Figure 4) ©

7 i@

T 1 SR (25 2 R o BEY TR B2 AR EH S
HE o A0 1998 4F Bartosch R 28 A #$35 » Tc-99m tetro-
fosmin 5 Tc-99m furifosmin & 1 EEY) .« 22 G1EEE
AR 9% [3] > 1998 4 Jansson BA 5 A#E3K » Te-

99m DMSA 5 Tc-99m MAA (EY¥EIB 22§12 THEE 28] BE &

anh
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Fig. 4 The mean residual activity for each part of the
syringe before and after washing step. The residual activity
was apparently reduced after washing procedure. The
remove rate of the needel, barrel and plunger was 97.76%,
99.22% and 89.17% respectively.

Table 1. The Mean of the residual activity and retention rate before and after washing step

Mean of the residual activity, mCi (Mean of the retention rate, %)

n Needle, mCi (%) Barrel, mCi (%) Plunger, mCi (%)  Total syringe, mCi (%)

Before wash* 30 0.0446 0.50 0.2052 2.31 0.0120 0.14 0.2618 2.95
After wash*® 30 0.0010 0.01 0.0016 0.01 0.0013 0.01 0.0039 0.03
P value < 0.001 < 0.001 < 0.001 < 0.001

*: The syringes were washed by using 5 mL normal saline after injection
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FKTATESEY) » (Bt EIRF A IRATE 122, 23] 0 A
A REBR AR 2 BRI A 2 AR - T v 8 BB B 7
e b FrLIIR A BEREE — R -

P HE LSS > 127 5] F-18 FDG Z 28 #2871
B 3.04% (1.40%--8.08%) » H BLSEY){FE 171 i B H S kD
TR RS MEAERR o TR AR W BRI 22 g 2 72 AT
7€ (dead space) 3.01% FE& Eair » Brig vl e B A 22
MpEle 2 NFEFTEC > MJE F-18 FDG FI¥EBZE #1 7e AE k
B (adsortion) YR » bk 5L 8 4 Aif 3 LLRft SE i B 2413
AR E 9-50% Z725RIEK [1,3-6] » 18 AIREFH A &I 5T
FIt 3 it 2 SEVD R B AS B A AR M AN TR BSOS SRR A Pl
ENGIE

HRASEE A S E RIS » 1982 5 Kowaluke
EA SFANEHE - WREHEREGNESG VR IZBE
HIJ#% (phthalate) ¥3¥8% (plasticizer) » HIAS & $HARVA 14 4%
VeI VER [12] > Mk e AT TS SR LE e
Al Z IR > n]REH PR Z F-18 FDG Alrdé
B2 2SR SE S DR ZBR _H# (phthalate) 79
| > 15K F-18 FDG A & Z RS TEEARATE - BRE T
AIRIFSE » N RIGHEABERLE N B > (E B RgE=R
B 17 S0 5 REC A M SE IR ta S L P ) 2 B
oy CBLFEBRE MRS IB 22 815 ) (M E A% > LURF22H
e B W BT RIS 22 B 33 AN m] FEENC B4 2 SE 97
BB BRI T 2 B R T REE B — 8 0 thon] (R R E
Z BB MR T SEVIIE ) Z ARG - 8 B B B gE A
BRRdER EER TIE -

1E 30 BRTHEERA ST » BUR 22 P
BB 2.95%  FEHEEERS 0.2618 mCi » HHEHEH
NIEE B P S i =) 0.2052 mCi » H RS EHBEENL 0.0446
mCi » HIEE EHEIRIEZE 0.0120 mCi o FLAS SRR
SEY IR SR 22 B IEIE (3.01%) FHIT » BEREEYITERE &
JR R A AT RS B BRI FEIET 8E » 1S 2 0 eSS
UL > R AR KA SENE 2 LA > HI|SEYIIR I 2 mTRE
PEFEY RS g o

B2 g S AL 2 IR TSI - BUR TR ATt
fARK (2.31%) > HREBEIEE (0.50%) > HEFRIEZE /]
(0.14%) » BLAEFEL 2008 4E Mushtaq A 5 A ZHF5E4E

J Nucl Med Tech 2008;5:15-20

FEL > M52 Tc-99m sestamibi ~ Tc-99m MAG; ~ Te-
99m dextran ~ Tc-99m Ciprofloxacin 2 Tc-99m DMSA (111
BIV) SV R RS 3 /N o SHATE AR
K > 3%) > SHHHER (1%-2%) > HEFRIEZER/)N (0.5%)
[2] © EPUEKAUASE R - ATREH A 2281 IElE £ /e gt
TAGRAL » FRAESTBEGRNL - HEFIETE I/ N - HOEBUR
BARNZHET > IR RIEEHE ~ SHEE RS -

HITHE R SR IR e At SR - B RZEYI Y 2 TE Tl
NEGE (2.95%) > (B LIE B R Kbtk - nlBied s
fE2 B B AR MIRE 2 0.03% » 38 [RIRF th BRI B 2 SEP) 1R 25
DA Rkt > JREERA F-18 FDG BLYERBZ= 51
SRR B 'F FH S AERA B Z IR UE T - DLIE ok 2 B ERE H
e A = 2 BEY) | > TR 2L B A S EY)
WA RER BB 75 o BRI TR 22 1 & AR A
e B R RIS A 22 52 0 A RE It ie 2 TR A &
FEAK (< 0.002 mCi) ATEL » RILIPER 2 &R e A
BmHEY o (EMGT D IEMEE 2 -

KSR F-18 FDG (E 2210215 o AE 18
#f » {HIX F-18 FDG R B H bt BLER B & - 1%
ANEAAHBANT SR > HE—DERE AR E 2 22 $1 8 |
SR Z RSB » AR B8 TIHESTI » ZEYRE
AIRalReAE o AN BRI R B » RIFTERIE
AR o BERE TR AR 3% foAs o PR B HE 22
BAK o (ST AE R — B TenviEE o TS
ZE St SEY) IR AR R o IS H RS SR 0 BEARARBEE 2
F-18 FDG WA IB AN B 2 » {H FH At A [B] 0 e s és
UL FTHEGE 2 F-18 FDG W28 4040] » (RRMEISHERE >
SEFE A & 0T LUE—5 K 1S015189 8 cGMP Z 23K »
EK F-18 FDG {ILBE B (1 75 HH HL 2281 5880 2 B > HAE
SIS B R IR L B v L B G N B - U
ECRAT &S 2 S5V & T - SHYL A F-18 FDG LISt
[ EEY) 7245 6 AT RE DR 8 2 SE 18 75 8 T A v = - th
S S I B B gE N\ B — D H B HERR » LIS A3 4E

=

a5

- 18 KRR AW ZE T O 2 PR IB T B 2
FIGE BRI 3% » BURZ A BBTES &5 — 2
RERYZSER > W 2R E%EHE F-18 FDG » AECERMA R 8 o
{50 FH IR 7 REAETE S % P DUAE B s ik > FJ e 28l
AR RAR o PIERATES Y TME - B
FHBRAL R] DLEOR (SR B H B2 3 o s - HAESE

Vol. 5 No. 1 December 2008



A7 BT RENIRS H BB RS B ) N A

SEXR

1.

10.

11.

Millar AM. The adsorption of Tc-99m dimercaptosuc-
cinic acid onto injection vials. Nucl Med Commun
1984;5:195-199.

. Mushtaq A, Ur Rehman T, Safdar Mansur M, and

Jehangir M. Adsorption of (99m)Tc-radiopharmaceuti-
cals onto injection vials and syringes. J Nucl Med
Technol 2008;36:91-94.

. Bartosch R, Granegger S, Sinzinger H. Adsorption of

technetium-99m tetrofosmin and technetium-99m furi-
fosmin on plastic syringes. Eur J Nucl Med
1998;25:1333-1335.

. Gunasekera RD, Notghi A, Mostafa AB, Harding LK.

Adsorption of radiopharmaceuticals to syringes leads to
lower administered activity than intended. Nucl Med
Commun 2001;22:493-497.

. Jansson BA, Goransson MB, Agren BN. Adsorption of

some technetium-99m radiopharmaceuticals onto dispos-
able plastic syringes. J Nucl Med Technol 1998;26:196-
199.

. Koslowsky IL, Brake SE, Bitner SJ. Evaluation of the

stability of (99m)Tc-ECD and stabilized (99m)Tc-
HMPAO stored in syringes. J Nucl Med Technol
2001;29:197-200.

. Graham D, Miller A. Factors affecting the sorption of

Tc-99m tetrofosmin onto glass vials. Nucl Med Commun
1997;18:335. [abstract]

. Elliott AT, Murray T, Hilditch TE, Whatley TL.

Investigation of factors affecting adhesion of 99mTc
labeled colloids to glass vials. Nucl Med commun
1990;11:375-381.

. Porter WC, Dworkin HJ, Gukowski RF. Vial retention of

technetium-99m sulphur colloid in commercial kits. Am
J Hosp Pharm 1975;32:1141-1143.

Gunasekera RD, Mostafa AB, Notghi A, Harding LK.
Tetrofosmin absorption onto syringes: Is it significant?
Eur J Nucl Med 1996;23:1250. [abstract]

Goransson M, Jasson B. Adsorption of radiopharmaceu-
tical injections in disposable plastic syringes. Eur J Nucl
Med 1997;24:1059. [abstract]

EER ST 2008;5:15-20

12.

13.

14.

15.

16.

18.

19.

20.

21.

22.

23.

il-18 5 B W I BN T S A Y B

Retention of F-18 FDG onto injection syringes

Kowaluk EA, Roberts MS, Polack AE. Interaction
between drugs and intravenous delivery systems. Am J
Hosp Pharm. 1982;39:460-467.

Maekoshi H, Orito T, Saito H, Nishizawa K, Ohara K,
Ohshima M. Radiation exposure and contamination of
personnel’s hands in handling unshielded radioisotope
99mTc. Radioisotopes 1978;27:598-601.

Klausen TL, Chakera AH, Friis E, Rank F, Hesse B,
Holm S. Radiation doses to staff involved in sentinel
node operations for breast cancer. Clin Physiol Funct
Imaging 2005;25:196-202.

Gomez-Palacios M, Terron JA, Dominguez P, Vera DR,
Osuna RF. Radiation doses in the surroundings of
patients undergoing nuclear medicine diagnostic studies.
Health Phys 2005;89:527-34.

Smart R. Task-specific monitoring of nuclear medicine
technologists’ radiation exposure. Radiat Prot Dosimetry
2004;109:201-209.

. Kida T, Iguchi H, Noma K, Yoshimura M, Hamazu M,

Masuda K. Introduction of manual for the management
radioactive medical waste. Nippon Hoshasen Gijutsu
Gakkai Zasshi 2003;59:514-521.

Koizumi M, Endo K, Yokoyama K, et al. Drawing up the
guidelines for ventilation, draining and disposal of
radioactive medical waste. Kaku Igaku 2004;41:48-50.
Ponto JA, Ponto LL. Cost-effectiveness of routine radio-
chemical quality assurance testing of technetium Tc 99m
radiopharmaceuticals. Am J Hosp Pharm 1986;43:1218-
1222.

Deveaux M, Rousseau J, Marchandise X. The exact costs
of studies in a hospital nuclear medicine department. Rev
Epidemiol Sante Publique 1992;40:56-65.

Stopar TG, Socan A, Peitl PK. Adsorption of radiophar-
maceuticals to syringes: setting up a reliable protocol for
its assessment. Nucl Med Commun 2007;28:951-955.
Gopal B. Diagnostic use of radiopharmaceuticals in
nuclear medicine, Fundamentals of nuclear pharmacy,
fourth edition, Springer-Verlag New York, Inc.,
1998;240-241.

Xu Y, Choi SR, Kung MP, Kung HF. Synthesis of
radioiodinated 1-deoxy-nojirimycin derivatives: novel
glucose analogs. Nucl Med Biol. 1999;26(7):833-839.

2008FE12H 54141

19



BiEE F

Jian-Guo Liao et al
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Background: The administrative dose of radiopharmaceuticals is crucial for image quality. However, containers for
radiopharmaceuticals, such as vials and disposable plastic syringes, may have drug retention or adsorption proper-
ties that cause several problems regarding additional radioation exposure, radiation waste and cost effectiveness.
The aim of this study is to explore the retention of F-18 2-fluoro-2-deoxy-D-glucose (FDG) onto plastic injection
syringes.

Materials and Methods: One hundred and twenty seven F-18 FDG injection cases were retrospectively collected
from January to May 2008. The retention of F-18 FDG were calculated and correlated to storage time and initial
dose. In order to understand retention distribution, we prospectively measured the residual dose for each part of the
syringe and observed the efficiency of the washing step on the retention.

Results: The results indicated that the mean retention rate of F-18 FDG was 3.04% (95% CI 2.79%—-3.29%) and
the retention was not significantly correlated with storage time and initial dose. The prospective results showed that
the mean retention rate was 2.95%, with the barrel retaining the most (2.31%), needle secondary (0.50%) and
plunger the least (0.14%). Washing effectively using normal saline let the retention rate down considerably to 0.03%.
Conclusion: The mean retention rate of F-18 FDG was 3.04%, indicating that the plastic syringes we used are
ideal containers that are adequate for storing the drug. By washing the syringe using normal saline after injection,
the retention rate diminished to the minimal amount.

Key words: F-18 2-fluoro-2-deoxy-D-glucose, radiopharmaceutical, retention rate
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PACS Built and Image Quality Control Management

Wen-Wen Cheng', Kao-Yin Tu'

'Department of Nuclear Medicine, Mackay Memorial Hospital

Background: As information technology innovating, PACS has been one of the important developing trend in the
medical community information, besides, the PACS has some characters such as timeliness, convenience, and no
constraints on space, that’s why every hospital invests a lot to develop it. PACS has very stringent requirements for
the storage and transmission, because it concerns live and death. Therefore, no matter in the planning, import, ser-
vices, or integration, medical institutions set up more careful requirements than other industries. In the early stage,
instability of computer or system, or some human factors may cause a few problems, but as time goes by the effi-
ciency it brings will give us infinite prospects to create a no-film environment. After we build the PACS, we save a lot
of time in the scheduling or accessing to patients’ old films, manpower of traditional file management, and also
space of the film storage. To manage and store the image by computer will not only reduce the above situation, but
also to avoid the result of human negligence caused by the loss.

Method: There are four y camera and one PET-CT in our department. After test and use it many times, we connect
all machines star topology is one of the network link ways. We center around the RA600, we use it to the PACS
management, match patients’ data, and confirm images that upload to mini-PACS (storage) and PACS (storage and
inquire); to other Doctors, the RAB00 could be a view web, they can login RA600 looking for patients’ images if nec-
essary.

Results: We used Interfile 3.3 successfully connect with different database systems and completed a part of image
transmission system since 1999. Although it can display and process in the different platforms, we can't effectively
control image management. In 2004, after mini-PACS was built, we replaced Interfile 3.3 with DICOM and used
Centricity (produced by General Electric company) to manage the images. In this way, the system is more stable
and effective than before.

According to the image characteristic of Nuclear Medicine, it needs about 20G byte storage space every year. For 1
Tesla byte storage space of Sever, it can store 50 years at least. For this reason, to build mini-PACS in Nuclear
Medicine really improves the whole efficiency.

Conclusions: Information management has always been the goal of modern development and efficient indicator,
especially health care industry. The quantity of film in Nuclear Medicine is not so large, but the structure of mini-
PACS can indeed enhance the efficiency of operations. In the present human streamlined in Nuclear Medicine, it
really helps a lot.

Key words: PACS, no-film, star topology, DICOM
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F-18-FDG PET Signs of Chronic Obstructive Pulmonary
Disease: Increased Lung Volume, Right Ventricle Uptake, and
Visualization of the Respiratory Muscles

Shiou-Chi Cherng, M.D.,"” Wei-Jen Shih, M.D.,” Primo Milan, M.D.,’
Vickie Kiefer, M.D.,’ and Lu-Yuan Lee, M.D.’

'Section of Nuclear Medicine, Buddhist Tzu Chi General Hospital, Taipei Branch, Taipei, Taiwan;
*Department of Nuclear Medicine, Tri-Service General Hospital, National Defense Medical Center, Taipei, Taiwan,; and
*Nuclear Medicine Service, Lexington VA Medical Center, and Department of Diagnostic Radiology,

College of Medicine, University of Kentucky, Lexington, KY, USA

Abstract

Purpose: The aims of this study were to characterize
the findings of FDG-PET imaging in patients with
chronic obstructive pulmonary disease (COPD) and to
correlate those findings with the results of pulmonary
function test.

Methods: We reviewed retrospectively 68 patients
referred for FDG PET for identifying malignancy.
Among these patients, group | (n = 34) had
COPD/emphysema diagnosed by chest radiography
and underwent pulmonary function test; group Il (n =
34) without COPD were used as controls. PET images
were obtained by a dedicated whole-body PET scan-
ner, and these findings were correlated with the results
of pulmonary function test using the Global Initiative for
Chronic Obstructive Lung disease (GOLD) criteria.
Results: All 34 patients (100%) had at least one sign
of increased lung volume, including increased anterior-
posterior dimension of the chest wall, downward dis-
placement of the diaphragm, and lucent lung; 14 of 34
patients (41.2%) had increased FDG uptake of respira-
tory muscles, and 13 of 34 patients (38.2%) had right
ventricle (RV) visualization. Abnormal pulmonary func-
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tion test categories from GOLD stages 1 to 4: stage 1,
1/34 (2.9%); stage 2, 18/34 (52.9%); stage 3, 3/34
(8.8%); stage 3 or 4, 5/34 (14.7%) and stage 4, 7/34
(20.6%).

Conclusion: FDG-PET signs of COPD include
increased lung volume in vertical and horizontal direc-
tions, increased FDG uptake of respiratory muscles,
and RV visualization. Of those, increased lung volume
is the most reliable indicator for identifying the disease.
These PET findings have good positive correlation with
the results of pulmonary function test using the GOLD
criteria in COPD patients.

Key words: FDG-PET, COPD, pulmonary function test

J Nucl Med Tech 2008;5:29-36

Dedicated F-18-FDG PET is a well-established imaging
modality for evaluation of malignancies, including initial
staging, restaging, and therapeutic monitoring. Increasing
reports have focused on the metabolic characteristics of FDG
for the assessment of inflammation, infection, and other
benign diseases because patients of false-positive uptake
were derived from above-mentioned disorders when clinical
FDG PET was applied in oncology."” Furthermore, studying
FDG uptake in patients with benign diseases such as dia-

betes, coronary artery disease, and chronic obstructive pul-



Shiou-Chi Cherng et al

monary disease (COPD) may improve the knowledge about
the pathophysiological changes that are associated with these
diseases.*’

Patients with COPD usually present with a combination
of emphysema and chronic bronchitis. Emphysema causes
parenchyma destruction of the lungs; chronic bronchitis
leads to a mixture of small airways disease; both result in
chronic airflow obstruction. In order to improve the airflow
limitation, it is necessary to facilitate ventilation in patients
with COPD as compared with normal population. Therefore,
excessive contraction of respiratory muscles is required;
lung-volume is increased, which, in association with pul-
monary hypertension inclines to increased right ventricle
(RV) uptake reflecting its hypertrophy on PET imaging.””
One or more of these findings have been observed, but most
of literatures describing FDG PET findings in COPD are
case reports; moreover, no previous literature is available
with respect to PET findings in COPD in relation to the
Global Initiative for Chronic Obstructive Lung Disease
(GOLD) criteria, a useful description of the severity of
COPD on pulmonary function test."” The aims of this study
were to characterize the findings of FDG PET imaging in
patients with a suspicion of malignancy and COPD, and to
correlate these findings with the results of pulmonary func-

tion test using the GOLD criteria.

MATERIALS AND METHODS

We retrospectively reviewed 68 patients referred for
FDG PET for detecting possible malignancy. Among these
patients, two groups were established. Group I (n = 34; aged
52-84 years; mean, 68.19 years; 2 females) had
COPD/emphysema diagnosed by chest radiography. Group II
(n = 34; aged 46-87 years; mean, 69.00 years; 1 female),
who were matched for patient number, age, sex, and malig-
nancy with group I, without COPD were selected and used
as controls. In group I, 28 of 34 patients were referred for
PET for a pulmonary nodule or mass, while the other 6
patients were due to non-pulmonary malignancies. Twenty of
34 of group II patients were referred for PET for pulmonary
malignancies, and the remaining 14 patients for non-pul-
monary malignancies. Patients with the history of cardiomy-

opathy and/or diabetes were excluded from the study. Table

J Nucl Med Tech 2008;5:29-36
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1 summarizes patient groups and characteristics.

PET images were acquired by a dedicated whole-body
PET scanner (Allegro Philips Medical System). All patients
fasted for at least 4 hours, and their serum glucose levels
were < 140 mg/dL before injection of FDG. PET imaging
was initiated 60 minutes after intravenous injection of 2.5-
5.2 MBg/kg (0.068-0.14 mCi/kg) of FDG. Sequential scans
were acquired to cover the neck, chest, abdomen, pelvis, and
middle thigh. PET results were assessed qualitatively by
visual inspection of increased lung volume with lucent
appearance, increased metabolic activity of respiratory mus-
cles and RV uptake. Increased lung volume was assessed
both by measuring downward displacement of the diaphragm
in vertical direction and by measuring anterior-posterior
dimension of the chest wall in horizontal direction. With a
total body scan, PET images can measure how low the
diaphragm is, and the lungs occupying more than half of the
body trunk by sagittal and coronal slices (Figure 1-A and B)
of PET can determine the depression of the diaphragm.
Anterior-posterior dimension of the chest wall can be
assessed by sagittal and axial slices (Figure 1-A and C).
Lucent lung was considered as diffusely diminished lung
activity with the maximal SUVs less than 0.25. Muscular
activity of the chest wall (intercostal muscles) and anterior
neck (sternocleidomastoid and scalene muscles) was
assessed by projection images as well as sagittal, coronal,
and axial images (Figure 1). RV uptake was evaluated by
visualization of the RV wall and assessment of the thickness
of the inter-ventricle septum on coronal and/or axial slices
(Figure 1-B and C).

Pulmonary function tests were available for all group I

Table 1. Patient Groups and Characteristics

COPD Non-COPD
(n=34) (n=34)

Demographics P value

Age (mean = SD) 68.19 £548 69.00+£6.28 0.74*

(range) (52-84) (46-87)
Gender (M/F) 32/2 33/1 1.00%*
Primary disease
lung cancer 28 20 0.06%*
non-lung cancer 6 14

*: Student t-test, **: Fisher’s exact test.
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Fig. 1 (A) Sagittal, (B) coronal, and (C) axial images of PET. They can be used to determine the depression of the diaphragm,
assess anterior-posterior dimension of the thorax, observe muscular activity of the chest wall and anterior neck, and inspect the

right ventricle.

patients. The results were interpreted as GOLD criteria
stages 1, 2, 3, and 4, corresponding to mild, moderate,
severe, and very severe COPD, respectively."

Patients’ ages were expressed as mean * standard
deviation. The difference of mean age between groups was
assessed by Student t-test. To determine whether the gender,
percentage of lung cancer and signs of PET between groups
were significantly different, a Fisher’s exact test was per-
formed. Statistical differences were calculated using SPSS
for Windows (version 9.0). P values of < 0.05 were consid-

ered significant.

RESULTS

In group I, all 34 patients (100%) had at least one sign
of increased lung volume: increased anterior-posterior
dimension of the thorax (34/34), downward displacement of
the diaphragm (33/34), and lucent lung (32/34); 14 of 34
patients (41.2%) had increased FDG uptake of respiratory
muscles: chest wall, 12/34 (35.3%) and neck, 2/34 (5.9%);
13 of 34 patients (38.2%) had right ventricle (RV) visualiza-

REERT RS 2008;5:29-36

tion. The images in figure 2 are one of the patients from
group L. In group II, only 9/34 (26.5%) patients had one sign
of increased lung volume; 1/34 (2.9%) had RV uptake, and
none had respiratory muscle uptake. The signs of PET
between two groups were significantly different, p < 0.0001
(Table 2).

Pulmonary function tests of group I categories from
GOLD stages 1 to 4: stage 1, 1/34; stage 2, 18/34; stage 3,
3/34; stage 3 or 4, 5/34 and stage 4, 7/34. Tables 3 summa-
rize all patients’ presence of PET signs of COPD and the sta-

tus of pulmonary function tests using GOLD criteria.

DISCUSSION

For measuring the degree of increased lung volume in
patients with COPD, chest CT depends on the criteria on
axial images, such as the tracheal index and/or the depth of
azygoesophageal recess, and defines overinflation in COPD
as increased anterior-posterior diameter of the thoracic
cage." Usually, CT does not offer a way to estimate

diaphragmatic depression vertically by its performance only

2008FE12H 54141

31



Shiou-Chi Cherng et al

Table 2. COPD/emphysema and Non-COPD Groups for Significant Signs of FDG PET

Group
Measurements p* OR (95% CI)
COPD/emphysema Non-COPD
Increased lung volume n (%) n (%)
in A-P dimension
Yes 34 (100%) 1 (2.94%) < 0.0001 NA
No 0 33 (97.06%)
in vertical dimension
Yes 33 (97.06%) 8 (23.53%) < 0.0001 107.25 (12.60-912.89)
No 1 (2.94%) 26 (76.4%)
lucent lung
Yes 32 (94.12%) 0 < 0.0001 NA
No 2 (5.88%) 34 (100%)
Right ventricle uptake
Yes 13 (38.24%) 1 (2.94%) < 0.0001 20.43 (2.49-167.87)
No 21 (61.76%) 33 (97.06%)
Increased uptake of respiratory
muscle (chest wall and neck)
Yes 14 (41.17%) 0 < 0.0001 NA
No 20 (58.83%) 34 (100%)

*: Fisher’s exact test, NA = not available.

on axial images. PET images allow us to assess the range of
the diaphragmatic depression in horizontal and vertical
directions because they show the entire torso from the skull
base to the middle thigh, and have a three-dimensional dis-
play.

In patients with chronic severe hyperinflation such as
that from COPD, the ability of the diaphragm to increase
lung volume is reduced — the act of breathing is more depen-
dent on the rib cage inspiratory muscles. It has been reported
that contraction of the diaphragm even produces deflation,
rather than expansion, of the rib cage, and diaphragmatic
muscle fibers lose sarcomeres.'”"” Most of our patients’
severity of COPD was moderate, severe, and/or very severe,
and diaphragmatic muscular fibers were “hypotrophied or
atrophied”, thus the diaphragm was not visualized.

Patients with COPD use their intercostal muscles exten-
sively during expiration as a result of extreme resistance to
airflow and loss of lung elasticity. This situation can be visu-
alized as areas of excessive metabolic activity in thoracic
cavity and within neck muscles on FDG-PET. FDG PET
relies on the principle that active muscle cells exhibit
increased glucose uptake.” Most frequently seen respiratory

muscles in our patients are intercostal muscles of the chest;

J Nucl Med Tech 2008;5:29-36
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actually only two patients’ neck (sternocleidomastoid and
scalene) muscles have been visualized (Table 3). Although
Aydin A, et al. reported that increased FDG uptake in inter-
costal muscles can be an early indicator of severe respiratory
disease,” we observed sternocleidomastoid muscles were
symmetrically visualized in patients with GOLD stage 4, and
there was no previous report to describe visualization of the
neck muscles as shown in Figure 2 in COPD patients.

In cardiac-gated SPECT imaging study, estimation of
RV hypertrophy or pressure overload by accumulation of
radioactivity of myocardial perfusion agents has been report-
ed.""” Likewise, increased FDG uptake in the RV also can be
caused by pulmonary hypertension as a result of severe pul-
monary emphysema.®’ It has been well documented that
under normal circumstances, there is a high degree of avidity
for FDG in the left ventricle due to its extensive use of glu-
cose for normal functioning. In COPD, especially in progres-
sion to pulmonary artery hypertension,” the RV is under
increasing pressure and leading to a higher myocardial
demand, and increased glucose metabolism.

Expiratory airflow limitation of COPD, best measured
through spirometry, is the hallmark of physiological changes

and the key to diagnosis of the disease. It is primarily caused

Vol. 5 No. 1 December 2008



1@ VERH ZEPERT R IE 38 FoAF 1L
PET signs of COPD

Table 3. Summary of PET and Pulmonary Function Test Results of COPD Group

PET faclings

. _ Pulmary
Patient Gender Age Lung cancer lun-g volume llfng vol.ume lucent RV repiratexy function test
No. (year or no) -1n A-? 1r-1 vertl.cal lung upale memcle (GOLD cirtical)
dimension dimension upale
1 M 73 Yes + + + + Chest Stage 4
2 M 69 Yes + + + — No Stage 2
3 M 52 Yes + _ + _ No Stage 1
4 M 71 Yes + + + + Chest Stage 4
5 M 73 Yes + + + + No Stage 3
6 M 70 Yes + + + - No Stage 2
7 M 60 Yes + + + — No Stage 2
8 M 69 No + + + — No Stage 2
9 M 71 No + + + - No Stage 2
10 M 67 Yes + + + - Chest Stage 3/4
11 M 64 Yes + + + + Neck & Chest Stage 4
12 M 70 Yes + + + — No Stage 2
13 M 71 Yes + + + — No Stage 2
14 M 69 Yes + + — - No Stage 2
15 M 63 No + + + - No Stage 2
16 M 62 Yes + + + + Chest Stage 4
17 M 64 Yes + + + — No Stage 2
18 M 84 Yes + + + + Chest Stage 4
19 M 72 Yes + + + — No Stage 2
20 M 67 No + + + — Chest Stage 3/4
21 M 70 Yes + + + + Chest Stage 3/4
22 M 62 Yes + + — + No Stage 3
23 M 69 Yes + + + — No Stage 2
24 M 71 Yes + + + — No Stage 2
25 M 72 Yes + + + - No Stage 2
26 M 69 Yes + + + + Nack Stage 4
27 M 71 No + + + — No Stage 2
28 M 74 Yes + + + — No Stage 2
29 M 59 Yes + + + + No Stage 3
30 M 70 No + + + + Chest Stage 4
31 M 66 Yes + + + + Chest Stage 4
32 M 66 Yes + + + — No Stage 2
33 M 65 Yes + + + - Chest Stage 3/4
34 M 73 Yes + + + + No Stage 2

by fixed airway obstruction and the consequent increase in
airway resistance. As mentioned in the introduction, pul-
monary function test using GOLD criteria provides a useful
description of the severity of COPD. In this study, we found
the more COPD signs PET images showed, the higher the
stage of GOLD criteria was. These results suggested that
PET imaging might be an indicator for evaluating the severi-
ty of COPD.

Despite pulmonary function studies corroborated by

REERT RS 2008;5:29-36

quantitative GOLD criteria, a limitation of this study is that
visualization of the right ventricle, uptake of respiratory
muscles, and degree of lung volume increased were mea-
sured qualitatively. Since FDG-PET would not be used clini-
cally as part of an assessment for COPD, the values of our
study might be to identify potential interpretive pitfalls, such
as interference of intercostals muscle uptake with identifica-
tion of rib or chest wall lesions, and to improve the knowl-

edge about the pathophysiological changes that are associat-
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Fig. 2 (A) Sagittal images of PET in a COPD patient (No. 11, Table 3) show increased anterior-posterior dimension, downward
displacement of the diaphragm, and apparently lucent lungs. In addition, thoracic cavities occupy more than half the body
trunk; the right ventricle is well visualized, and sternocleidomastoid muscles are seen. (B) Anterior, posterior, right lateral, and
left lateral projections of PET show prominent bilateral sternocleidomastoid and intercostal muscles, biventricular enlargement
and downward diaphragmatic displacement with flattened upper border of the liver.

ed with COPD.

FDG PET signs of COPD include increased lung vol-
ume in vertical and horizontal directions and lucent lung,
increased FDG uptake of respiratory muscles, and RV visual-
ization. Of those, increased lung volume is the most reliable
indicator for identifying the disease. These PET findings
have good positive correlation with the results of pulmonary

function test using GOLD criteria in COPD patients.
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Comparison between Different Methods in Calculating Relative
Absorption Ratio by " Tc- DMSA

Tzu-Wei Kuan', Yin-Thi Lin', Kao-Yin Tu'

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

Background: *“"Tc- DMSA renal cortex scintigraphy is mainly to evaluate the relative renal function in nuclear
medicine. This scintigraphy is one of non-invasive functional images and has been described quite a major coeffi-
cient for estimating the separate contribution of each kidney to total renal function.

Method: One hundred and twenty one *"Tc- DMSA scans (male: 77; female: 44) were divided into four age
groups: (Group |, 1-2 years old; Group IlI, 3-5 years old; Group Ill, 6-9 years old; Group IV, 10-14 years old). The
aim of this study was to evaluate the occurrence of remarkable differences in the results from quantification of the
relative renal function using the geometric mean and those obtained using the posterior counts only. The results
were analysed by correlation coefficient to observe different age groups’s relevance and then by the F-test and
Student’s t test which showed no statistical differences between the relative renal function obtained by the two
methods (posterior projection and geometric mean).

Result and discussion: The statistics reveals that correlation coefficients are all greater than 0.95 and the one-
tailed F-test also shows no significantly difference in all four groups. Our study concludes that RKF ., method
using posterior projection only can replace GM methods with same accuracy and enhance economic benefits in
scintigraphy of children.

Key words: relative ratio, geometric mean, DMSA
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Huh-7 cell

Hep3B cell

Fig. 1 Localization of HCCR-1 in Huh-7 and Hep3B cells.
Confocal immunofluorescence analyses show that HCCR
protein is mainly expressed on the plasma membrane and
cytoplasm but not in the nucleus of both hepatocellular carci-
noma (HCC) cell lines, Huh-7 (A) and Hep3B (B) cells.
However, no staining of HCC cells was observed with a non-
relevant antihepatitis C virus core antibody (data not shown).
HCCR, human cervical cancer oncogene.
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Fig. 2 Comparison of HCCR protein expression in one normal liver tissue obtained during liver transplantation. Four hepato-
cellular carcinoma (HCC) tissues and their corresponding nontumorous counterparts containing liver cirrhosis by Western blot
analysis. N: normal liver; LC: liver cirrhosis tissues; HCCR: human cervical cancer oncogene.

Table 1. Baseline characteristics of the enrolled subjects

Vanables HCC* Liver cinhosis Chronic hepatits NASH Pregnancy Nornal courols
(n=147) (n=59) (n=143) (n=11) (n=172) (n=148)

Age, median 57 57 34 31 32 46
(range) (22-80) (32-79) (18-64) (19-63) (25-49) (18-82)
Sex (M/F) 110/37 39/20 117/26 10/1 0/72 33/105
Serum AFP level (ng/ml)

<20 52 49 88 11 0 0

20-200 25 9 27 0 36 0

201-400 14 0 0 0 0

> 400 56 0 4 0 36 0

ND 24 138

*HCC: hepatocellular carcinoma; NASH: nonalcoholic steato hepatitis; AFP: a-fetoprobein; ND: not determined.
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Table 2. Diagnostic results of HCCR-1*

» AEFFRERIAFREA LI A LL

't (Specificity » 1F %7 #% » HCCR-1 MBURZS (Sensitivity » B PEESTERTRER )
& 78.2% » MFFRZENE (Specificity » FFRE(LIIREMZS) £

HCCR (Cut-off = 8 ug/ml)

Di ti
Group ¥ B Total tagnostic Value (%) 95% CIA
measures
Cirrhosis 52 7 59 Sensitivity 88.1 79.9~96.4
Normal 29 109 138 Specificity 79.0 72.2~85.8
Total 81 116 197 Accuracy 81.7 76.3~87.1
HCCR-1 (Cut-off = 15 ug/ml)
Di ti
Group + _ Total lagnostic Value (%) 95% CIA
measures
HCC 115 32 147 Sensitivity 78.2 71.6~84.9
Cirrhosis 32 27 59 Specificity 45.8 33.1~58.5
Total 147 59 206 Accuracy 68.9 62.6~75.3

*HCCR: human cervical cancer oncogene; CI: confidence interval.
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Fig. 3 Immunohistochemical staining analyses. A: the
immunoreactivity was observed mainly in the tumor cells of
Hepatocellular carcinoma(s) (HCCs) with predominant cyto-
plasmic staining. B: however, the immunohistochemical
staining of liver cirrhosis revealed weak staining of hepato-
cytes compared with HCC tumor cells. C: normal liver tissue
showed no staining.
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Fig. 4 Distributions of serum HCCR-1 levels. The distribu-
tions of serum HCCR levels measured by ELISA in six dif-
ferent groups including normal, pregnancy, nonalcoholic
steato hepatitis (NASH), chronic hepatitis, liver cirrhosis,
and hepatocellular carcinoma are shown. Data are represent-
ed as mean =SE. *P < 0.001 compared with all other
groups by Scheffe’s multiple comparison.

Table 3. Overall Accuracy of HCCR-1* using two cut-off
Values
Overall accuracy = 244/344 = 70.9%

Cut-off values of HCCR*

Group <8 <15 =15 Total
Normal 109 23 6 138
Cirrhosis 7 20 32 59
Cancer 0 32 115 147
Total 116 75 153 344

"HCCR: human cervical cancer oncogene.

AFP 28 (P = 0.0098 » 3£ 4) » {HS W 1E 52 I
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Table 4. Diagnostic result of AFP and HCCR in HCC, num-
ber (%)

AFP
HCCR®* + _ Total
+ 75 40 115 (78.2)
_ 20 12 32
Total 95 (64.6) 52 147 (100)

*HCCR: human cervical cancer oncogene; AFP: a-fetopro-
tein.
P =0.0098, by McNemar test.

Table 5. Positive rates of AFP* and HCCR-1 for each tumor
size in HCC”

Positive rates (%)

Tumor size* AFP HCCR
<2cm 6/13 =46.2 9/13 = 69.2¢
=2cm 88/132 = 66.7 104/13 = 78.8¢

“ AFP, _-fetoprotein; HCCR, human cervical cancer onco-
gene; HCC, hepatocellular carcinoma; NASH, nonalcoholic
steato hepatitis.

"Two patients were excluded due to missing tumor size.

‘P = 0.1797, differences of positive rates between AFP and
HCCR in size < 2 cm by McNemar test.

‘P = 0.0295, differences of positive rates between AFP and
HCCR in size > 2 cm by McNemar test.

P > 0.05, differences of positive rates between tumor sizes
both in AFP and HCCR by chi-square test.

REEREBET  2008;5:41-47
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Table 6. Positive rates of AFP* and HCCR-1 for each tumor
stage in HCC®

Positive rates (%)

Tumor stage* AFP HCCR
I, 11 11/17 = 64.7 13/17 = 76.5¢
I, IV 64/93 = 68.8 69/93 = 74.2¢

“ AFP, _-fetoprotein; HCCR, human cervical cancer onco-
gene; HCC, hepatocellular carcinoma; NASH, nonalcoholic
steato hepatitis.

?37 patients were excluded due to missing tumor stage.

‘P = 0.4142, differences of positive rates between AFP and
HCCR in stage I and II by McNemar test.

‘P < 0.4111, differences of positive rates between AFP and
HCCR in stage III and IV by McNemar test.

‘P > 0.05, differences of positive rates between tumor stages
both in AFP and HCCR by chi-square test.
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Clinical Application of Molecular Biology-3
New Liver Cancer Diagnostic Exam — HCCR-1 kit

David CP Chen, MD, MPH'?, Lucy YS Chung, MS?, Eric HM Chang, MS®,
Geroge HC Chan, BS®, Winnie YW Chen, BS*

'University of Southern California, Associate Professor
Asia Hepato Gene Co.

Hepatocellular carcinoma (HCC) is one of the most frequent malignant tumors and is the most common cause of
cancer death of man in Taiwan. HCC occurs mainly in chronically diseased livers, most HCC are accompanied by
chronic liver disease that results from hepatitis B or C viruses. Earlier detection of HCC could improve patient sur-
vival. Thus, it is very important to detect this disease and the recurrence at its earlier period. An ideal tumor marker
for HCC would be sensitive and specific enabling to differentiate it at an early stage from premalignant lesions like
dysplastic nodules.

HCCR-1 was not only identified in cervical cancer tissues, but also found to be overexpressed in various human
malignancies such as leukemia, lymphoma, breast, kidney, stomach, colon, liver and ovarian cancer. HCCR-1 was
identified and appeared to function as a negative regulator of p53 gene, a candidate marker for HCC. The HCCR-1
oncogene expression was regulated by the PI3K/Akt signaling pathway. According to immune-fluorescence study,
HCCR-1 was predominantly localized in the plasma membrane and cytoplasm of HCC. HCCR-1 were overex-
pressed in the tumorous compared with the non-tumorous cirrhosis tissues. However, HCCR-1 was not detected in
normal liver tissue. Serological studies revealed 78.2% sensitivity of HCCR-1 (cutoff value, 15 ug/ml), which was
significantly higher than 64.6% of AFP (P = 0.0098) and 95.7% specificity for HCCR-1. Forty of 52 (76.9%) patients
with HCC negative for AFP showed positive values for HCCR-1. A positive rate of 69.2% in HCC patients with
tumor sizes < 2 cm was found to be a higher rate than measurement of AFP. Furthermore, HCCR-1 expression was
also detected in liver cirrhosis at an intermediate level between HCC and normal groups, which gave 88.1% sensi-
tivity and 79.0% specificity using 8 ug/ml as a cutoff value.

Key words: a-fetoprotein, hepatocellular carcinoma, immune-fluorescence
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fE) » (HEE TGRS WAL » DIBUERE B
RAFRI AR PERIERE - MeRE CT M9lish - KRR G H8E
BRI A o [RILIE e R 15 B B8 3 (5 BR
SARTYIRET] o R B SRR R B R o

L7k SEEY S
PET-CT (SIEMENS Biograph 6) * EHIE (& 1.1
mm) > KHEE (#35E 250 25) > "F-FDG © 777l A & 5

97121 HAZHE 5 97412710 HEEZ Tl
TGN £

Mk - R A 1 A KR A 5R

#ah 1 07-6150011-2311
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I CEMIE) FaEsashE CRE ) (2l "F-FDG #4 - iif:
IR RAG IR R A o

Jiik—~ LU 5 XA 1.1 mm EHIE 53 FIREL 200
uCifc.c. ] "F-FDG > LAFFIFEES 5 om KAHESIGHE o H
hEE 3 L EMIEE PET FOV HUOE » BLL PET/CT
(SIEMENS Biograph 6) JWHU# &  FOV % ERE!F » CT
FOV 100 mm : PET FOV match CT FOV * 30 min/bed °
PET Reconstruction 336 X 336 with zooming coefficient
AW-OSEM (iterations 4 subsets 16) °

HR G SRS A R kR V) G R m 2l
(FWHM: Full Width at Half Maximum) {i# » {if*HEEF .0
NI 25 =X EME - 55 3.3 mm ZPE2EME » Al
F{# %% PET/CT (SIEMENS Biograph 6) 2 {Eif# s i
(LSO: Lu2SiOs) FrtIElZ K/ 4 x 4 x 20 mm » FHIE
J& (plane spacing) 2 mm ° B Eaf FRIFEHE = L EHER
PEREM 3.3 mm HEFTEEME (1.1 mm) EHE
PR (HE PSS TR Bt Z R L -

% S Ig G G K B R Z PSF (point
spread function)[1] » 7P AIGHENLLR FOV HLALE A4
S5k 10 AafEZHERVIAERP,RERE
(FWHM) {# » 5065 R iEEE Fov ful 5 AN NIERE .2
FWHM %1% 4.4 mm % 4.2 mm » i FOV HU0OAE 10
ANIIERE 2 FWHM 55 5.2 mm & 5.3 mm ° 5 Bif#t)
M52 FWHM PR 4.5 mm °

BESRAEARGT IR E B S8 7T nl 55 & T IR
WERS A R (It Z RGN - (H SR SE AR G IR R A E I 1S S s
I8N e E b > MERRB T E R > i
SRR LR Z B ZmE AN G A 2 EARNEE F-
FDG ZA4#0 A0 o TEfEIT R BLRRERVIE I N > Zhad
{EHE 52 1E IR FZ IR 2 75 0] DAL R 15 21| B R AH i 1 5
GAEAT S 2 0 NIHUTE T ERIER - M6
FEHNERS BV E b 0 15 E LRI PET/CT MU ET
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/NEIF IR REEE » PET/CT HREARA 2 G BEITRE SR
AT LMETHE§E » DIk HigtE — 2 Mg e sl gy &
Bar LT o

EZ S —ERAE o HEARE RS 7T kG T
“F-FDG 1.2 mCi > #7 LLH ATARER G KA 0.15 mCi/Kg
FIHE2] > #8E 250 A2 KHBER T 0.03~0.04 mCi
{H.7% [ K/ N 2 8 A DI O 1 & B Ut 26 T ek
{REAARIEATE » £82F R R 2/ N IE AR E Bufr
MBI R > FOEEHEFER T 1.2 mCi o S 1 /DR
LA PET/CT (SIEMENS Biograph 6) YHU# % - FOV %€
&4 » CT FOV 300 mm / PET FOV match CT FOV » 20
min/bed * PET Reconstruction 336 X 336 with zooming
coefficient 1 * AW-OSEM (iterations 4 subsets 16) ° {E£§11%
B 2 M o K7 8 R DU 77 200 KA BU2ehs -
FVKI B R R GRS 60 408 - 52 K (v RF ]
30 7 0 4 90 i) o fE KH BT R » BURER
AN LN NS e N = o 3 ARE Y A e il
B DIHUSHE o R A B ERT > KL E
IRF I AER 2 K  SRGE B HL D BB B K N - i LB RS e v
GBIl & 2 A5 AT 2 9l & (Image Fusion) KA
B > KEBIIEFREBEEH BGBRE S0 22 R ] E
ARSI R RE -

B 2T LL ROT HIE A E BUO B 3
B DEENEEE 0.4 cm 0 ilfi B PET B CT 1E& R

200280306 5 line source, 0, 2007.03.06
20080306 5 line source

2008.03.06
Acq: 2001, Image: 23

(BE—)
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& ERIUFEA -8k o IR REUR » DIIR PET-CT
MO T/ NEYYI E B - FRISHY NBY )RR A A 2 mT
LIRS prs & (3L £ 2] 0.5 A LU -

wm R

ST “F-FDG 15 R S AR - 72 E R
TUEERZGEAGR - BIANE E SRR AN CEE AL LUk
SHIREIRE o S8 B BRI B B A 1 B RS R i L -
—HEBIERERER 2 SEREE 2 EEPRIET
(& —) » BB AT p A G AT S HIREE -
EENHEREE KA #1808 > (/50
T Bl KERERPG -

PET-CT (SIEMENS Biograph 6) £ & 151 T~ A LL
1FEIRF & HERGHR < B = AT S 25 - AR IEF B
BT o TG EM FIFH AW-OSEM) @ Hig
EHEREEE FWHM) THE 4.5 mm (FONEZ
FWHM £ 3.3 mm ° FEEEAOAE 5 em BR 2 B GHE
FWHM £5 4.4 mm & 4.2 mm * JEEEFUOTE 10 cm B2
EHIESHF FWHM £5 5.3 mm 5z 5.2 mm) $HRHEA ST
HrRE TERSE LIBEIESEE 0.5 em WYRALFLE o AHECH
1L A3 B Y A 7 A9 SR L S A BR B T S A O - A
R IET/ NENY E B ER e 0 e G tE 2
ANEREE "F-FDG ZA# A » (R S BA A K28 B #H
TR T B 1 07 P2 22 S B T B T R IS T > KEF

EDA Hospital
PT CT44807

Line profiles

‘j | \
J' ” “L 1 “

FWHM (mm)
53 44 33 42 52

Avg. FWHM = 4.5 mm
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PET-CT ¥/ \By)a T
Use the clinical PET/CT to assess the animal imaging

LEPEZZAG > DL ROL HIE CEIENELE 0.4 cm (&
=) i H PET ¥ CT fEf Gl & LRI EA 8t -
PSRBT > BIK PET-CT Z WG MR ATT FEE mT LIRS o
AIFREEIER] 0.5 T LAT ©

(B=-2)

(@) M 20080610 - 2007/12/10 (11 m) - PET (5)
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i ) B B A BB e ) 2D B L 1 IR (R R (R AT
JEE > FRE E NEDP R (G15  B BR BE R (R AT L J2 mT LA
LB R A R (4 2 AR AT L - B T IRAE & BT R B
TR B 5 (G B A 2 BT 2 5 S o

RS KA H B L HEEARG R B B E B Il |
e B E RN EH BUOBEE B/ NE TR © (B R % BB R
BEASATRER I FHINAE mico-PET/CT HUTEIL T » EX
W EBR R T > Li—fRAT (HiIR) PET/CT 1 T/)N\E)
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Use the clinical PET/CT to assess the animal imaging

Use the Clinical PET/CT to Assess the Animal Imaging

Pao-Yin Wang'?, Shiau-Ching Wang', Ming-Chia Lin'?, Tai-Been Che’, Hue-Yong Chen'’

'E-DA Hospital Kaohsiung Taiwan
’I-SHOU University Department of Medical Imaging and Radiological Sciences Kaohsiung Taiwan
*I-SHOU University Department of Information Engineering Kaohsiung Taiwan

Abstract

Positron emission tomography (PET/CT) is powerful image tool in the clinical diagnosis. The main study is using
clinical PET-CT for small animal to evaluate 18F-FDG imaging quality. Using a rat injection the 18F-FDG 1.2 mCi
and the PET FOV match with CT, the reconstruction 336 x 336 with zooming coefficient 1.

The FOV center FWHM is 3.3 cm and the distance at 5 cm FWHM are 4.4 mm and 4.2 mm, the distance at 10 cm
are 5.3 mm and 5.2 mm. Each capillary FWHM average is 4.5 mm.

Key words: PET-CT, FWHM, 18F-FDG, Image Fusion
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HISE: —EAX R BEXBRTEZ2EIREGRA L S
EH R ERAE RIBERELGRE > BLHR
Aa BB TAEA B Aok B89 Fam R BT o AN R BT
Ry R ETAMETEFRNGEBHE > ZRAMAREHR
A BEZEHEAR - RKFNHREELERRIREE
g XARBRAL > R pAELAEAR &k
REBORT BT BAVEREHIARAYS L b
MBHEABNER  ALBEIHARREL AFR
BIREREEHR TR REFAREARSL
% 0 I AR AL B B SR o

MRIETSE : R R oRER K+t
FooH ML MRRAET  BAFRFEREAMRZ
AR H—CaftREA—FH4R ARFRETH I A
WHERBHEARS S BARH TESE YR &R S
Frate (IR M B SR 2F 40 6046 : R A6 > FREMNA
B RABAR R EABAR BEREMARF -
Mg HEFAETHRIRBRIIRAZIR R EE
RAHHERGZ > AR EIBEH s R ARE
B2H BRI RER BN LR BRERKR - HLEF
EHsEERGRAH T —BREATHREFX : 1. R
A% 34 % (integral dose method) 2. #| & £ 345 %
(Dose-rate method) ©

MR () HEEARMOHEFE : AR EEYRE
0.2 uSv~1.7uSv> ETEME REHHREE 5.9 uSv
(whole body) » 11.5 uSv (two level study) : 2) # FZE &)
ANBHEFE  HE-HA 0.2 uSv (median) * 5 uSv
(Maximum) ° #E & E B 2.0 uSv (median) * 33 uSv
(Maximum) » ¥ % # A B 2.3 uSv (Median) » 17 uSv

97 A2 A1 HZI : 971210 HEEZ Tk

G N AWt = B AL R S S ep 2 e e e

A ¢ (02)2543-35357) 142299 - {87 : (02)2543-353541 142925
{54 © kenny@ms2.mmh.org.tw

(Maximum) : (3) #&HZA B A F3F 45 : A 05 m >
# % 0.1 mSv/month ; (4) % BHEA R H 4 ¢
2~114 uSv : (5) HBF X H A BH EFE + FHRKX
# &5 033mSy » AR KHE A 0.06mSv °

BUGR : LA MR EERBFHERE LAR
A$AT 2 EEBFHES > AR BEYOERE—KRT
BT 20~30 548 - — B £EF] 23 BRAMNFAERT
RRES 2B ERBERIBREL RG> LAEL
AR —FBHAT 29412 AR ERE - HEFRY RS
S s AR 4348 EEFTEMBIRIREARS - FEL A
AR TREENEHZ  REPAEME -3 H—K
AmE s ARABZGREIRENMVENRE A EN
EHRTHEZAR A RTBROELERN M BERAME
RBABABBHAENEZMBEAR o
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RRK3.52FKTUARVBRARBHHE » ERHH 4L
RGP ELTRD -

BRET : HaHa  ERE BRAE

% B&157835%2008;5:55-60

Il

AU

—HELR @Ry RS RAERRA - L5k
P B T B 3 O L PR B (A AT - DRI A
R ZAE A BB BL TR S am AN o e PR A% B8 55 52 P (o
) B 7 B S R A P S VIR A - (R (IR R R AR
HAERAIEERE A B - KA rhe & AL BRI A NE
(9757 AHLRE I RE - WSS o R B uh R BN B R R O
PRARIIBE S - £ 7 5 0 R B R 1 LR R bR A AT R
B\ BRYBERE - A SCHLIE S HHBR A T 0 DU



=W F
Yan-Cherng Huang et al

AL R PR R B - SRR B

LIS i LL eI e

UNSE

MRIEETSE

R U7 ol i B 7 5 22 A AR MR B8 R ES Uk >
CBHEEEEAHT (ODWEZMT AR EAREZA
B ORISR — RS - HBEHEESS) - Hit
BRI R R R o RIS 1B 5 G o A s FR
s B IIBE N RS RE AL AL HE LB U > SRR IR A
B HEZ AR HEEMAE > BEREmAES -
1138 L2 B S A P 2 52 AR B A1 73 1A B Sz A S
SR PESER 1% » FHES NG 2 B8RS » A — RIS R
PR B S A R IR > #8 B PRYE JHSE?‘
i BB RE RS MR ST A & - — MR T oA /7 =X
FE I & 7F (1% (integral dose method) 2. ”"U%Knyﬁﬁi
(Dose-rate method)(2) °
1. BEE|S5M5)A (Integral dose method)

El
SRR IG5 UK 2 R R E B B AAE R

ﬁ@ﬁﬁ“k@%ﬂﬁ?ﬁ”%%ﬁ » [T TLS » BRI EEE
A AE A &EE T -
2. BIEZHREME)E (Dose-rate method)
] B 2R R 1) 77 22 DA B 2 1 2 o M RE P

R EES & o o BlIRCER A FIYEEEE (20 0.1, 0.5 1.0 2.0
IR o ST S £ B ) AR B R ) e R T BRI o

D F3ATEMIE > d 75 BTN Ry E BR e R
FEETIRRIRER] o

T3 A% 58 i R A A s A\ i T MR 0 BRI - W7
TR RIS G A I =25 TR Table 1 B

vt B

BE R A B 28 o Table 2 HIZZ R [RIFEHEE T AYE|E 2R
EYHUHD% °

fa R

(1) A% 8 A4 66 897 Z 3745 3)(4)

Table 1. Departure dose rates per unit activity administered for diagnostic nuclear medicine procedures, recorded at three dis-

tances from adult patients at the time of departure from the nuclear medicine department (Harding et al.,
Coakley, 1986, 1989b; Mountford et al., 1991a; Kearfott et al., 1992; Kurturan et al., 1997; Cronin et al.,

1985; Mountford and
1998)

Procedure Radionuclide Maximum dose rate per unit activity (uSvh' MBq™)
Distance (m): <0.05 0.1 0.25 0.5 1.0 2.0
Static renal Tem 0.1 0.02 0.01
Dynamic renal “Tc™ 0.3 0.08 0.02
Bone Tem 0.02 0.06 0.01
Lung “Te 0.02 0.04 0.02
Thyroid “Te 0.3 0.06 0.02
Liver “Te 0.03 0.07 0.02
Marrow “Te 0.4 0.07 0.02
Brain T 0.2 0.06 0.01
Bile reflux »Tem 0.2 0.2 0.01
Thyroid | 0.6 0.1 0.03
Leucocyte ""In 1.6 0.2 0.06
Cardiac *'T1 0.2 0.07 0.02
Neuroendocrine tumour® ""In 0.05 0.02 0.01
Fluorodeoxyglucose” "“F 0.4 0.2 0.08 0.03
Fluorodeoxyglucose* "“F 1.1 0.61 0.3 0.07 0.04
Blood flow* "N 0.7 0.4 0.2 0.03 0.02
*Mean values measured at 10-20 min after administration.
"Ninety-fifth percentile values at 2 h after administration (Cronin et al., 1998).
‘Maximum value of 2 measurements (Kearfott et al., 1992).
J Nucl Med Tech 2008;5:55-60 Vol. 5 No. 1 December 2008
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Table 2. Maximum departure dose rates per unit activity B BB BN E B ARFS Y B R S e i w A
administered for common *Tc™ nuclear medicine procedures, ﬂ:[CJiRT ﬁ/\)\%_:l«y\fﬁérﬁ/\ﬁ@ ﬁ% EﬂL %@%%E% U\&%ﬁ
- Py =N RN =

recorded at three distances from paediatric patients at the

B o — ML R R S TR B A R AT

time of departure from the nuclear medicine department

(Mountford et al., 1991b) 1. A5 SER RS
p a Maximum dose rate per unit activity 2. VRS B B R g ]

(uSv h' MBa) 3. SRR RIS
Distance (m): 0.1 0.5 1.0 4. Bﬁ@)ﬁ%ﬁf%ﬁ’]ﬂfﬁ
Static renal 0.3 0.2 0.1 5. 9% A BRI
Dynamic renal (i) 0.5 0.2 0.09 ™ g
Dynamic renal (ii) 0.2 0.08 0.03 6. E&%ﬁgm*mrﬁﬁl\j?%@ﬁ?
Bone 0.3 0.1 0.02 7. 5 B R R
Lung 0.2 0.05 0.02 8. B H FEERERE o
Thyroid 0.1 0.05 0.02 4 g S 4 kg B A B A s £
Meckel's o4 0.05 0.0 Table 3 %*ﬂ?%%ﬁﬁlﬁjﬁlﬂﬁﬁiﬂﬂémw&g&ﬁf
Biliary 0.3 0.07 0.06 I > SR R R S ERBRS P 2R 2R - (5)(6)
Gastrie 002 0.4 003 Q) #FHE A RH T4

ymphatic . . . J B S Bl LA | ALY 3 5 A , l\\§ ey = A N1 =
Erythrocytes 01 0.02 001 BB m AN AT E S St - IR R — BRI

A E B TE AR T o 2P A &8 I S 5 (0 i o e Bl

(i) Pre-micturition, (ii) Post-micturition.

Table 3. The dose to nuclear medicine technologists from patients undergoing diagnostic procedure

Procedure Dose per procedure (X 107 uSv MBq™)*

National Council
Sloboda et al. Harding et al. Clarke et al. Chiesa et al. on Radiation Protection

Ref: (1987)° (1987a)*¢ (1997)° (1997)° and Measurements
(1996)"¢

QQHITC:

Bone 1.8 2.3 0.5 9.7

Liver 5.2 1.6 2.0

Brain 2.5 3.0

Dynamic kidney 2.3 8.1-2.7°

Myocardial perfusion 5.5

Thyroid 1.8 5.4

Lung perfusion 8.6 2.2

ECG-gated cardiac 5.3 1.4

SPECT brain & breast 1.9 2.3

“Ga:

‘Whole body 3.5 1.1

2'T1:

Myocardial perfusion 4.3

ISII:

Whole body 1.8°

Post thyroid ablution follow-up therapy 0.04¢

IXF:

PET whole body 11.8

PET two-level 23.0

*Values described as average or typical.

"From integral dose measurements.

‘From dose rate measurements.

‘Total dose to the technologist from the patient received during the injection and imaging procedure.
°National Council on Radiation Protection and Measurements (1996).
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IZEERL o DA &2 77 I 5 55 0% 5 A [ 57 1 P 15 B )
Ranr -

$IHEAR A 0.2 uSv (Median) » 5 uSv (Maximum)

BRI EB 2.0 uSv (Median) » 33 uSv (Maximum)

BIEEANE 2.3 uSv (Median) * 17 uSv (Maximum)

Q) HIGHEFEABRETFE -

H3E R N\ B A E AR R A KRIE R B Bk 8
RlZH o

Dl g5 8 - lHEE 05 mo K95 0.1
mSv/month ({ERE%E% % (EE 2 N B REREE A
TAE 8 /INRFET) ©

@D HREHEEANBR EFE (D)

T AR B RS 2 Bk H RS A
T3 REC > AN TR A A DR v B ) R (P AN ] T T 2
BRIt.Z ot o 955 AR th dr i B P\ B B i B
IR [H] Table 4 FtHHFEIE A B¢ H TAF 8 /NRFIRGEA [R5
B T 2 Z BR ST R B o

(5) HBF Ik HEAABFEFE ()

B A B A ETT R AR o B LL E (A
A AR N BARHE o LA E 27 M E

FE B E R 0.33 mSy

AT KR B £ 0.06 mSv

o
=1

i
F DAL A B S RO B A SR - B LBSE SE bR AR A FT
WETEE A\ AENT R - DT EE kA A

ARG5S o BRI R HE R Al T

L L R BRd etn A E A

MEEmEvmaEERamE S ERREES 20
mCi * 1Ml NCRP 5 FHi2E| 586 d i — X
F S8 TG Bl e S B BR AT PRI B 55 7.17 S o AREBIFAfE o
SIBTREE TR TR S T A BRI R RAEES 50 mSv e
It

# 50000 uSv / 7.17 uSv = 6966

* 6966 study / 124 =580 study / H

* 580 study / 25H =23 study / H

U ST T ) i S 7 e S A P R > R
17 23 (EE R HIRE R - UL B8 S R I AR o — s
7 20~30 774 - —H ZHEE] 23 #E LT A AT REE
£ o

2. R RS RO A0S L B TR R SN T 5 £55 0.2
uSv~1.7 uSv » IEFEMEN G S MmA RS 5.9 uSv (whole
body) * 11.5 uSv (two level study) * K] 7E #5575 & PR {8
% 50 mSv / year FIREET

50000 uSv / 1.7 uSv = 29411.7 study

50000 uSv / 11.5 uSv = 4347.8 study

LR AL R R h A 2 BIPRAE > L JH RO Al
—EEAT 29412 ERGERLT o $EFEpmEmNS
HIIZ 4348 {#iE T ERE G & - FE E > sHmm
M BB ERR - BEVREER -

3. RS gk L P s B ) R B O

S EABIRE A 0.2 uSv (Median) * 5 uSv (Maximum)

Table 4. Estimates based on dose-rate data of the maximum doses during an 8 h working day received by nursing staff caring

for different categories of ward patients who have undergone a diagnostic nuclear medicine procedure (Harding et al., 1986;

Mountford et al., 1991a,b)

Procedure Maximum dose (WSv)

Patient category: totally ambulant semi-ambulant chairfast/bedfast partially helpless totally helpless
(1) Adult patients

mTe-marrow 2 4 25 56 146
*"Tc-bone 26 51 114
*"Te-brain 2 5 26 51 111
“mTe-lung 0.3 0.6 3 6 15
'*I-thyroid 0.2 0.4 3 6 15
""In-leukocytes 0.3 0.7 4 10 29
*'Tl-cardiac 0.6 1 6 12 24
(2) Paediatric patients

it 1 3 14 30 73

‘Derived from the maximum time-averaged dose-rates recorded from all the *"Tc paediatric procedures listed in Table 2.

J Nucl Med Tech 2008;5:55-60
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$1E# N B 2.3 uSv (Median) > 17 uSv (Maximum)

HAERHE — i AR B PRAERS 1 mSV / year » K[

1000 uSv / 5 uSv =200

1000 uSv / 33 uSv = 30.3

1000 uSv / 17 uSv = 58.8

HHL R 8 A B 1 55 1 [ 1Y) R B TR o B g
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R > A AIREHDERE o FLE(ERS R - v] DIERE—MA

5 R A2 RS A i B iR S B A

FroJHEiEZ A -

4. ¥R REM A\ BRGEE B B S AR A

(LLIAE 8 /MEET)
2 uSv (T8 E 4 (500 AR)
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26 uSv (fifta) (38.4 AK)
51 uSv (BAR » S0 71 80) (19.6 AK)
114 uSv (AR » BEEEHCITED  (8.77 AR

LUERIRSER - w] Dle ffaa g A\ BB Rtadm A
HAREHRF - P SZ AR B AR R ALY 3w - e
PRETESEARDL » BB AT nl i B\ B R B & 1))
R fHRHA R -

o

B iR IR A B2 2=
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Exposure of Critical Group Inside the Hospital
To Nuclear Medicine Patients

Yan-Cherng Huang' Kao-Yin Tu’

"Taipei Veterans General Hospital, Nuclear Medicine Department
‘Mackay Memorial Hospital, Nuclear Medicine Department

Abstract

Introduction: The Patient who accepts the nuclear medicine study wills carrier some radiation in his body. Inside
the hospital has part of the staff or member will be affect by this people. In this article, we will discuss the critical
group radiation dose from the nuclear medicine patient.

Material and method: General speaking, the “critical group” inside the hospital include: Nuclear medicine technol-
ogists, other individuals in the waiting room, Porters, Ward nursing staff and Ultrasonographers. To estimate the
radiation dosage, we used two methods as follows: (1) integral dose method (2) Dose-rate method.

Results: 1. the radiation dosage of nuclear medicine technologist: for general nuclear medicine procedure 0.2
uSv~1.7 uSy, for PET procedure 5.9 uSv (whole body), 11.5 uSv (two level study). 2. for other individuals in the
waiting room: 0.2 uSv ~ 33 uSv. 3. for Porters: the radiation dose is about 0.1 mSv/month. 4. For Ward nursing staff,
the radiation dosage is about 2~114 uSv. 5. For Ultrasonographers, the hand dose is about 0.33 mSy, and the dose
of gonad is 0.06 mSv.

Discussion: 1. The radiation dosage of nuclear medicine technologist should exceed annual dosage limit must
carry out at least 23 bone scan procedure every day. It is impossible to reach in 8 hour per day. 2. The nuclear med-
icine patient’s radiation dosage influenced still within permitting the range to the common people and other inside
hospital staff.

Conclusion: 1. It is a lower radiation dosage in nuclear medicine patient, and according to time to increase the
radiation. 2. The patient’s radiation does not affect around the other people. 3. More hydrate will decrease the radia-
tion dosage for accept nuclear medicine study patient.

Key words: Critical group, radiation dose, Nuclear medicine
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F-18 FDG PET/CT in a Myxoid Liposarcoma
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Abstract

Liposarcoma is one of the leading entities of soft tissue
sarcoma and is more frequently observed in elder peo-
ple. Myxoid liposarcoma make up the major subset of
liposarcoma and is of low to intermediate histological
grade. Pulmonary metastasis of myxoid liposarcoma is
rare but distant metastasis or multifocal myxoid liposar-
coma still possible, which justify additional advanced
axial imaging. We present a patient of myxoid liposar-
coma with history of refractory lipoma. The potential
applications of F-18 FDG PET/CT in the evaluation of
myxoid liposarcoma are discussed.

Key words: liposarcoma, F-18 fluorodeoxyglucose,
positron emission tomography/computed tomography

J Nucl Med Tech 2008;5:61-65

Case report

A 41-year-old female experienced to have a refractory
lipoma in the right buccal region and received 5 times of sur-
gical removal, came to our hospital on account of a soft
swelling mass at her right cheek. Excision of the lesion was
done under the impression of recurrent lipoma. The patholo-

gy, however, proved to be a malignant myxoid liposarcoma
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with positive cutting end (Figure 1). An F-18 fluo-
rodeoxyglucose (FDG) positron emission tomography/com-
puted tomography (PET/CT) was performed one month later
on suspicion of residual tumor and distant metastasis. It dis-
closed a F-18 FDG-avid lesion measuring about 2.0 cm in
diameter at right masticator space with a steady maximal
standardized uptake value (SUVmax) 4.9 at 60 and 120 min
post 10 mCi F-18 FDG injection (Figure 2). The patient
received a full course of concurrent chemoradiation therapy
(CCRT) due to residual malignancy. A post-therapeutic F-18
FDG PET/CT one month after completing therapy revealed
only faint uptake (SUVmax: 1.4) at the previously positive

region yet persistent mass effect seen on the co-registed CT.
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Figure 1. Surgical pathology of this suspected lesion
revealed myxoid liposarcoma characterized by a prominent
anastomosing capillary network, and a mucoid matrix, and
hypercellular primitive tumor cells with lipoblasts differentia-
tion (arrow). The immunochemical stain is positive for S-
100, consistent with a liposarcoma.
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Figure 2. An F-18 FDG PET/CT was performed to evaluate
the suspicious residual malignancy and metastasis. The coro-
nal (A) and transaxial (B) PET, correlated transaxial CT (C),
and the fused PET/CT (D) revealed an F-18 FDG-avid lesion
(arrow) about 2.0 cm in diameter in the right masticator
space with steady maximal standardized uptake values
(SUVmax) of 4.9 at 60 min and 120 min post F-18 FDG
injection.

Clinical follow up for one year showed no evidence of recur-

rence and suggested complete resolution of the lesion.

Discussion

Liposarcoma is one of the most common sarcomas of
adults, which typically occurs in older age people. It origi-
nates from lipoid tissue but not associated with malignant
transformation of lipoma [1, 2]. Four types of liposarcoma
are described pathologically including well-differentiated
liposarcoma, myxoid liposarcoma, round cell liposarcoma
and pleomorphic liposarcoma; each of them has different
histological grade and degree of aggressiveness [3]. The
myxoid type, accounting for 40-50% of all liposarcomas, is
associated with low to intermediate histological grade and a
low chance for lung metastasis. Characteristic chromosome
translocations, predominantly t(12;16)(q13;p11); are also
seen in myxoid liposarcoma [4]. Multifocal myxoid liposar-

coma or distant metastasis may be presented and considera-

J Nucl Med Tech 2008;5:61-65
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Figure 3. The second F-18 FDG PET/CT (A: coronal PET,
B: transaxial PET, C: correlated transaxial CT, D: fused
PET/CT) was done one month after full course of concurrent
chemoradiation therapy (CCRT) showing a faint uptake
(SUVmax, 1.4) at the previously positive region (arrow
head). The lesion finally turned out to be complete remis-
sion.

tion for additional advanced axial imaging should be enter-
tained in these clinical settings.

Taking advantage in reflecting the metabolic activity, F-
18 FDG PET has been well recognized as a good modality in
assessing several kinds of malignancies and, recently in eval-
uating sarcomas. A relationship between F-18 FDG uptake
and histopathological grade was demonstrated and F-18
FDG PET is proven useful in distinguishing between low
grade and high grade sarcoma [5-9]. Previous reports,
although not much, demonstrated the availability of F-18
FDG PET not only in the differentiation of liposarcoma from
benign tumors but also in the risk assessment [10, 11].
Sporadic liposarcomas presented with fever also has been
successfully detected by F-18 FDG PET [12]. The semi-
quantitative measurement using the SUVmax may provide
useful means in differentiating malignant tumors from
benign lesions in the musculoskeletal system [10, 11].

However, reports also showed a high F-18 FDG uptake in
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hibernoma, a benign lipoid tumor [13, 14]; contrarily, false
negative result of FDG PET has been reported in a spinal
metastasis from myxoid liposarcoma and the low degree of
F-18 FDG uptake was deduced reflecting the low metabolic
activity found in the myxoid/paucicelluar regions of these
tumors [15].

For patients who ever received radiotherapy and
chemotherapy, more and more literatures report that F-18
FDG PET/CT is also useful in differentiating a necrotic mass
from a recurrent viable tumor since the viable malignant cell
harvests F-18 FDG avidly, which make it distinguishable
from non-viable necrotic tissue on F-18 FDG PET scan [16,
17]. Reduction of glucose metabolic activity is reported to be
more accurate than change in size at predicting histopatho-
logic response to neoadjuvant therapy in high-grade soft-tis-
sue sarcomas [17]. Kosuda et al report a recurrent dediffer-
entiated liposarcoma detected by F-18 FDG PET and suggest
the potential application of F-18 FDG PET in the therapeutic
monitor of liposarcoma after radiotherapy [18]. We present-
ed a positive F-18 FDG uptake in a patient of myxoid
liposarcoma that was overlooked as a refractory lipoma. The
residual myxoid liposarcoma is evident on the initial F-18
FDG PET/CT scan and the reduced F-18 FDG avidity yet
positive mass effect one month after CCRT implies that F18
FDG PET/CT might be useful in predicting therapeutic
response, although further investigations on larger study
populations are needed to define the precise role of FDG
PET/CT in this clinical setting.
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Abstract

Well differentiated carcinomas are commonly seen
among the malignant thyroid neoplasm. Of which, pap-
illary thyroid carcinoma is the most popular subtype
and typically has a favorable prognosis. Cervical lymph
node metastases are more commonly presented with
papillary thyroid carcinoma than distant metastases,
which often involve lung and bone but less commonly
may occur in the brain, liver and skin. Gingiva metasta-
sis from papillary thyroid cancer, to our knowledge, is
rare. We present a patient who had papillary thyroid
carcinoma with gingival metastasis and discuss its sig-
nificance.

Key words: papillary thyroid cancer, radioiodine whole
body scan, gingival metastases

J Nucl Med Tech 2008;5:67-70

Case report

A 75-year-old female with prior papillary thyroid can-
cer post total thyroidectomy and one course of iodine (I)-131
ablation therapy (100 mCi) called at our clinic on account of
a protruding nodular lesion at the right lower gingiva for one

month. The second large dose of I-131 therapy with 150 mCi
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was administrated orally under the impression of metastases.
Post-therapy scan revealed intense radioiodine uptake in the
above-mentioned lesion, which was no longer seen on the
follow-up I-131 whole body scan taken one year later. These
findings are suggestive of a papillary thyroid carcinoma with

gingival metastases.

Discussion

It is estimated that 10% of patients with differentiated
thyroid carcinoma would developed distant metastasis [1].
Although distant metastasis is the main cause of thyroid can-
cer-related death, all of which share favorable long-term sur-
vival as compared with distant metastasis from other primary
neoplasm [2]. Distant metastasis of differentiated thyroid
carcinoma predominantly involves lymph nodes of neck,
lungs, bones, and less commonly may occur in the brain,
liver and skin [2]. About half of the metastases are presented
at diagnosis while another half are discovered after a median
follow-up of 3 to 4 years [3]. Interestingly, about 15% of
those metastases are found more than ten years after the ini-
tial treatment, suggesting that more long-term and cautious
follow-up is indicated [3]. Higher risks for distant metastases
are reported in patients with following characteristics:
patients with age over 45 or under 16, large tumor burden,
extra-capsule extension and tumors with multiple bilateral
lymph node metastases. Generally, follicular carcinoma
tends to spread hematogeneously and stands more portion of
distant metastasis than papillary carcinoma, which prefer
lymphatic spread, as a result, more local lymph node metas-
tasis are seen in papillary thyroid carcinoma [4, 5]. More

specifically, papillary thyroid carcinoma with tall-cell sub-
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Figure 1. Gross inspection of the oral cavity showed an
exophytic nodular lesion at the right lower gingival (arrows).

Figure 2. Post-therapy scintigraphy of iodine (I)-131 (A:
whole-body, anterior; C: focal view, anterior) revealed
intense radioiodine uptake in the above-mentioned lesion,
which was no longer seen on the follow-up I-131 whole
body scan taken one year later (B: whole-body, anterior; D:
focal view, anterior).

type, columnar-cell subtype or diffuse sclerosing variants,
together with widely-invasive subtype or poorly-differentiat-
ed subtype in follicular thyroid carcinoma, sustain a higher
risk of distant metastasis. Metastases in the lungs are more
frequently observed in patients with papillary carcinoma and

in younger patients as the only site of distant metastasis;

J Nucl Med Tech 2008;5:67-70

bone metastasis, however, are more commonly seen in
patients with follicular carcinoma and in older patients. It
also has been suggested that the risk of distant metastasis is
lower after total thyroidectomy than after less extensive sur-
gical procedures and that postoperative I-131 ablation thera-
py reduces the risk of distant metastasis, although different
opinions still exist [6].

Clinical signs and symptoms vary depending on the dif-
ferent sites and severity of the distant metastases. Pain,
swelling or orthopedic complications are present in more
than 85% of patient with bone metastases, while focal symp-
toms associated with brain or skin metastases may only be
observed in patients with extensive disease [3, 7]. Bone
metastases are chiefly osteolytic and are often difficult to
visualized on radiography. Bone scintigraphy may demon-
strate lesions with decreased or moderately increased uptake.
Computed tomography and magnetic resonance imaging pro-
vide better visualization of bone metasases and delineate its
extent in surrounding tissue. The pattern of lung involvement
may range from macronodular, predominantly in older
patients, to diffuse infiltrates and micronodular disease,
mainly in younger patients. Dyspnea and thoracic pain may
present as clues of lung metastasis but usually appear late
during the course of the disease with large pulmonary metas-
tases; bronchial and pleural involvement is rare. Pulmonary
metastasis less then 1 cm may be overlooked by CxR and
dedicate spiral chest CT without contrast medium may be
needed to depict peripheral micronodules when diffuse lung
uptake is observed on I-131 whole body scan and pulmonary
metastasis is highly suspected.

Nuclear medicine plays an important role in the follow
up and management of differentiated thyroid cancer metas-
tases. The serum Tg level is theoretically less than 1 when
total thyroidectomy followed by large dose I-131 ablation of
thyroid remnant was applied [8]. Unexpected elevation of
serum Tg level is suggestive of recurrences or metastases
[8]. The next important exam is the radioiodine whole body
scintigraphy, which may not only discover the site of metas-
tases and recurrences but also imply that those lesions are
feasible for another large dose I-131 therapy [3]. To our best
knowledge, there were only few patients presenting as a gin-

gival metastases [9]. In our patient, it is very exceptional to
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have a solitary metastasis locating at the gingiva because the

lesion is easy to be considered as an artificial tooth or an

unsymmetrical uptake of salivary glands if physical exami-

nation were absent. Furthermore, those reports of false-posi-

tive results of I-131 whole body scintigraphy were always

related to specific uptake or excretory pathways of I-131 [10-

13]. An unsymmetrical physiological uptake of I-131, how-

ever, deserves further evaluation to detect the unexpected

metastases from differentiated thyroid cancer.
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