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Purpose: Today, Prostate cancer has been gradually increasing, according to the change of internal incidence rate
of cancer. Generally, prostate cancer has lead to dead over 90%, in case of metastasis of lymph node and bone.
So, innovative development of new radiopharmaceutical and imaging modality is progressed for detection of
that metastasis, in nuclear medicine, now. Therefore, this study shows the usefulness of ®F_Fluoride PET/CT
improved diagnosability on bone metastasis of prostate cancer. Materials and Methods: In this study, 33 male
patients with prostate cancer were examined (The mean age: 67.8+10.2 years old). Every patient was done each
whole body bone scan (WBBS) and "F-Fluoride positron emission tomography/computed tomography
(] *F-Fluoride PET} CT). And then, using Receiver Operating Characteristic Curve (ROC curve), each sensitivity
and specificity of two modalities was measured and compared with. Results: In 22 patients (66.6%) of all, bone
metastasis was detected. And, in WBBS, sensitivity was 63.6%, specificity, 81.8%; in "®F_Fluoride PET/CT,
sensitivity was 100% and specificity was 90.9%. As a result of ROC curve, AUROC (The Area under an ROC)

of WBBS was 0.778, and that of ®F_Fluoride PET/CT, 0.942. Conclusions:

"®F_Fluoride PET/CT was higher

both sensitivity and specificity than WBBS, and it was valuable to detect bone metastasis of prostate cancer
more definitely, with 3D imaging realization. Also, in "®F-Fluoride PET/CT, physiological images were acquired
in more short time than WBBS, so, it was possible to reduce patient’s waiting time and complaint. Therefore, it
is considered that "*F-Fluoride PET/CT is able to improve diagnosability by offering more accurate images, as
cuts in a share of high cost. (Korean J Nucl Med Technol 2009;13(3):24-30)

Key Words: BE_Fluoride PET/CT, Prostate cancer, Bone metastasis

* Received: June 15, 2009.  Accepted: July 13, 2009.

* Corresponding author: Hoon Hee Park
Department of Nuclear Medicine, Severance Hospital, Yonsei University
Health System, 250 Seongsanno, Seodaemun—gu, Seoul, 120-752,
Korea
Tel: 82-2-2228-6064, Fax: 82-2-2227-7062
E-mail: hzpark@yuhs.ac

24

oL APdetell olo] ofg] MR &3t ¢ko

&etA ‘214-“’ 6}% Su|ubat Ao HYAlQL B

S TR = :bé—cs] By i

FAlolw,) ol it 4] ~7} w9120] 2y} AlA)E
oz o o Mz E 2= )tk

30 o O

r_>.i

_,;: A 1

A ke g4 A o skg AHsk U ¢
rgo U Wz 27kt Ao® 1w 9ok 19965
A 10T eFoll &7 Al&Fske] 2000 olli= EAd 9] AA| oF
HHIO] 22% 8 9912, 200240l 3.0%E 692 X}A|5}a,
1999 tju] 2005 A FEZ3} BB | 74.1%7F 27519

o) ol gt 1 YA YL Fato]

st

[
(o) &5 =
A S &3]



ofstel BUAZ & A Aol wel Hol P4t s
v, HYA Qro. AP T4l S0%elA] AT A

3:9, fr

ofe] g
o},
A7) P Te-MDPE o|-8-3F
Scan; WBBS)©] 714+
24w o] rle] ot 7]
A, Aol 27] A Fofl o] g+aL )J]\OD:]
Cgoﬂ u]gH u]71—1:,_7]. o 74/\]—11]-51 g
WBBSS] 7
7HA gkou), < PET @A7|e9] HHos w2
"F-Fluoride PET/CT <J4tol| thal 4lo]
weba] ZZoA= APA o
3} "F-Fluoride PET/CTS

2%, B, gEiel 2907, 55,
i olv, 1 o) Aol 194 2 5

ZA1 W A 7H(Whole body Bone
wol AgElL wash Hof gz A}
277 2| =ol gt ¥-3-9

o XA 2
ek ey
75l ok w o] zlcke] AR
RS
Fes ole?
Az o] W Holof ths WBBS

© gz}

wlsto] $848 Yozl
3l
T

1. BXt HE

H o L= 20054 9ERE] 2008 11€71R] Eof U<
3t 331 o] HA S H AL o] 67.8£10.24) tjAreZ
gl om, A Eo] g(Prostate Specific Antigen; PSA)
o] 4227} 4.0 ng/mL ofo)al 24 AHS Al¥ste] HY

[eX=PN|
ESKe)

Bixtol #f Molof chdt "*F—Fluoride PET/CTY]

ggom soe
2. T ) ZAHWBBS)

P™T¢-HDP (methylene diphosphonate)& F 25 mGi& %
WE ST 3447k FoF FEG SR A5
e D5 ARE Ml Forte (Philips,
Holland) #vp7H|ehs ARE8FAAAL, A oW A] arsl /g2l (Low
Energy High Resolution; LEHR) Z2|H|o]E|E AME-3132
o o] Y= 140 KeV+10%ATh Scan Speed+= 13
en/min©. 2 A1 G2 FEsHglen, ol v gelgt
AE AR 2ol B QS A55A of
], A2 AL 256x256 matrixZE & 509 count ©]A}o] E|
=2 sk

e

Al

3. "®F—Fluoride PET/CT

shalo] 7] WBBSE Aajalil £l 2] glo] B
‘EZN 4 5] /‘]7]'2_]'7—1:]%5—"?— *F-FluorideZ °F 1
mCi A _1,5_01] &o] "F-Fluoride PET/CT StudyE 7183}
CKFig. 1). ©] W 90~12087ke] Tk ApA= QFA|7]
Y=

o 0

23R

3
YESIY o, ARE-E AH|E= Biograph Truepoint
40 (Siemens Medical System, CTT, Konxville, TN, USA)°| 3}
t}. o] AH|e] mE|AEL SO0 |y ZHY E A3} FusionGA;

2 Y3 AR H CTE= 120 Kvpoll 35 mAse] A0 2 Al
Ve D5tk A AT O R E Tteration: 2,
Subsets-2 82 AF+A5FA oM, ZF bed & 3E 22 9~10 bed

o A2 s

[ WABBS Study ] [

18F-Fluoride PET/CT Study ]

.l-'.’

Total Time : 4~5hrs ——

Total Time : 2~3hrs

Fig. 1. Procedure of WBBS and "F-Fluoride PET/CT Study.
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Table 1, In 22 of all 33 patients, bone metastasis was detected
through ®F—Fluoride PET/CT, and we confirmed each lesion between
PET/CT and MRI (Gold Standard)

WBBS "F-Fluoride PET/CT
True Positive 14 22
False Negative 8 0
True Negative 9 10
False Positive 2 1
Total 33 33
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Table 2, In all numerical values, ®F—Fluoride PET/CT was certainly superior to WBBS

Classification Sensitivity Specificity PPV NPV Accuracy
WBBS 63.6% 81.8% 87.5% 52.9% 69.6%
"F-Fluoride PET/CT 100% 90.9% 96.9% 100% 95.6%
100 - P e T 7 Variable 1 "F-Fluoride PET/CT
[/ “FFuoride PET.CT -~ Variable2 wess
sof / o Classification variable | Diagnosis
-/ “ weBS
L/ AUC SE I
60 - 8F_Fluoride_PET_CT 0.942 0.0392 0.838100.995
w_: ,,"‘.ROWOI'PCO-N ......................................... . s ..
' WF_Fiuoride_PET_CT~WEES ]
20l Differencebetweenareas odrd
I StandardError 00686
: .95% Confidence Interval 0.039t0 0.308
i zsttistic 2529
ok Significance level P=0.011
20 40 60 80 100
100-Specificity

Fig. 2. As compared with each ROC curve and AUROC between WBBS and "F-Fluoride PET/CT, we identified
that "*F-Fluoride PET/CT could be regard as Gold Standard more.
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Fig. 3. (A) WBBS images of a certain patient had prostate cancer. (B) Static images acquired for certifying more accurate localization.
WBBS only show doubtful bone metastasis of rib, spine, and femur. (C) "F-Fluoride PET/CT show overall whole body bone

metastasis.
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Fig, 4. (A) Detection of pubic bone metastasis using WBBS. (B) In "*F-Fluoride PET/CT, uptake of pubic bone was decreased and

additional lesion of spine was detected. (B-1) Fusion image. Pubic bone lesion was confirmed degenerative disease.
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A

Fig. 5. (A). WBBS couldn’t show pubic bone metastasis by urine artifact. (B) 3D image of *F-Fluoride PET/CT show more many

metastases. (B-1) With fusion images, bone metastasis was discriminated more accurately.

B-1

A B

Fig. 6. (A) WBBS. Bone metastasis of C-spine wasn’t detected clearly. (B) *F-Fluoride PET/CT. Bone metastasis of C-spine was

confirmed definitely. (B-1) Fusion image of C-spine metastasis.
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