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Evaluate the improvements in nuclear medicine carts by using
the key indicator method (KIM) in human factor engineering

Ya-Lien Chang', Shu-Qin Yang®, Jim-Chao Chuang’, Li-Chun Wu®,
Chia-Hao Chang', Chih-Shun Wu'’

'Division of Nuclear Medicine, Department of Medical Image, Chi Mei Medical Center, Liouying, Tainan, Taiwan
’Department of Radiation Oncology, Chi Mei Medical Center, Liouying, Tainan, Taiwan
*Medical Imaging and Radiological Sciences, Chung Shan Medical University, Taichung, Taiwan
*Division of Nuclear Medicine, Department of Medical Image, Chi Mei Medical Center, Yongkang, Tainan, Taiwan

ABSTRACT
Background: The report of Institute of Occupational Safety and Health, CLA, EY that the percentage of

musculoskeletal injuries in all countries accounts for more than 50% of their occupational injuries. In 2004-2016, the
percentage of musculoskeletal injuries in occupational injuries also increased from 42.07% Increase year by year to
65.9%. Due to long-term exposure to workplaces lacking consideration of human factors, people suffer from fatigue,
injury, inflammation, and other injuries to skeletal muscles, affecting the normal labor life and failing to continue their
work due to incapacity.

The Key Indicator Method (KIM) has been mainly developed to detect operational bottlenecks and necessary
improvements that are applicable to assess the human body's workload. These indicators, including weight, posture,
and working conditions, as well as the multiplier for representing duration, frequency or distance, are simple tools of
judgment or assessment.

In our department, there are three carts, loaded with different and heavy collimators. Because those are very difficult
to promote, people even have muscle injury duing pushing and pulling movements.

Method: KIM is quite simple to use and is ideally suited for on-site rapid diagnostic evaluation [7].

In KIM, there are 5 points including quality rating points, positioning accuracy points, posture rating points, working
condition points, time rating points. The total of five rating points related to this activity are input into the calculation
formula to evaluate the operation Risk value.

Material: The floor of department is relatively soft due to the use of anti-skid plastic material, which results in
greater resistance when it is put into operation. The floor also has a slant level, which makes the cart effortlessly
pulling out of the track. The floor is laid a certain thickness of the steel plate on the key area, thereby reducing the
friction between the floor and the wheel cart. Before that, we have to adjust the floor level at first. Due to the fact
that both feet are standing out of the track at the moment of pushing the stroller, floor resistance also needs to be
applied. Therefore, The range of laying steel plate is limited to the range of the ground contained in the cart tracks
and bodywork, not all moving routes [Figure 1] [Figure 2].

EERERSE  2018:15:1-8 2018F 12 H 15814
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Result: After the improvement of the ground conditions, the working condition rating points also dropped from
2 to 0 points. By substituting the five rating points into the calculation formula respectively, the risk value before
improvement of the ground condition is 10 points, and the improved risk value is reduced to 8 points.

Conclusion and discussion: In addition to using the Key Indicator Method to evaluate the effectiveness of this
improvement program, this paper also follows the PDCA management framework and successfully reduces the
value of work risk from 10 to 8. That is, improving from the lower limit of Risk Level 2 to Risk Level 1 reduces the
chance of musculoskeletal injuries.

Key words: KIM, occupational injuries, collimator cart, steel plate

J Nucl Med Tech 2018;15:1-8
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Monte Carlo simulation of radiation dose distribution
for PET center staff training materials

Fa-Shun Tsai,

Tai-Lin Jiang, Lin-Chun Ou, Ting-Kuan Chiu

Division of PET Center, Shin Kong Wu Ho-Su Memorial Hospital, Taipei, Taiwan

Positron-emission tomography (PET) is a nuclear
medicine functional imaging technique that is used
to observe metabolic processes in the body. PET
scanning with the tracer "®F-FDG is widely used in
clinical oncology. The associated risk of radiation
exposure of staffs needs to be properly evaluated. The
aim of this study is to investigate the dose distribution
in the process of FDG injection at PET Center.

Materials and Methods

All of the Monte Carlo simulations were performed
using the GATE version 7.2 with GEANT4 version 4.10
in this study. The radiation dose distributions of the '°F
with a simulated activity of 10 mCi in a plastic syringe
and with a tungsten shielded container were recorded.

Results

The dose distribution is decremented around '°F
tracer with the unshielded plastic syringe. The farther
away people are from a radiation source, the less
radioactive exposure they receive. The simulation of
'®F tracer syringe with tungsten shielded container
shows that large amount of gamma photons interacted
with tungsten container, and the main radiation dose
is confined inside the container. The dose distribution
of needle side open hole is more than 10 times higher
than the piston side.

Received 2018/3/8

Corresponding author: Fa-Shun Tsai

Division of PET Center, Shin Kong Wu Ho-Su Memorial Hospital, Taipei, Taiwan
Address: 95, Wen-Chang Rd. Shin-Lin District, Taipei Taiwan

Tel: (02) 2833-2211 ext. 9898 E-mail: T005629@ms.skh.org.tw

Conclusion

The simulation data shows that the tungsten shielded
can provide good radiation shielding and greatly
reduce the radiation dose. The operation should avoid
the opening at both ends of the container facing the
human body. While we need to take out the syringe or
the tungsten shielding container cannot be used, long
forceps or excellent handling devices should be used.
The dose distribution data could provide reference for
PET staffs training materials.

Key words: Monte Carlo simulation, radiation dose,
'®F-FDG, PET/CT, radiation dose distribution

J Nucl Med Tech 2018;15:9-15

Introduction
Positron-emission tomography (PET) is a nuclear

medicine functional imaging technique that is used to observe
metabolic processes inside the body. PET scanning is non-
invasive, but it does involve exposure to ionizing radiation.
PET scanning with the tracer fluorine-18 fluorodeoxyglucose
("*F-FDG) is widely used in clinical oncology. The FDG
PET/CT applications have been continuously increasing
for diagnostic procedures. The associated risk of radiation
exposure of staff needs to be properly evaluated. The
penetrating ability of the 511-keV Gamma rays produced
from the annihilation reaction of a positron and an electron
is greater than the 140-keV emissions from *"Tc-based

compounds [1]. The dose rate constant is defined as the dose
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rate in air for 1 MBq of an isotope at a distance of 1 m. The
dose rate constant for "°F (16E-5 [mSv/h]/MBq) is 6 times
higher than for *"Tc (2.3E-5 [mSv/h]/MBq) [2]. A study
finds that 59% of the operational related dose is due to direct
handling of the "F and 41% of is from patient interactions
[3]. Injection of E_FDG contributed the most to radiation
exposure. Education of staff on the importance of distance
and time is a key factor in dose control [4]. To date, few
published data are available on technologist radiation doses
received when working with positron-emitting tracers within
these departments, or in dedicated PET scanning departments
[1,3,5,6].

Three of the most basic and easy factors to follow
principles of radiation protection are time, distance, and
shielding. The 511 keV Gamma rays need thicker shielding
than other common nuclear medicine procedures. The
use of the described shielded automatic infusion device
decrease in staff extremity and body doses during the PET
scan procedures [7, 8]. In Taiwan, we take the tungsten PET
syringe shield containers as the PET syringe shield and

the unit dose container transfer between PET sites (Figure.

Figure 1. Tungsten PET syringe shield container and BD 5
ml syringe

J Nucl Med Tech 2018;15:9-15

1). The tungsten PET syringe shield containers are usually
named as PET-PIG (Ebayga radiation shielding technology
Co, SHANGHALI).

Monte Carlo simulation is an essential tool in emission
tomography to assist in the design of new medical imaging
devices, assess new implementations of image reconstruction
algorithms or scatter correction techniques, and optimize
scan protocols. GATE, the GEANT4 Application for
Emission Tomography, encapsulates the GEANT4 libraries
in order to achieve a modular, versatile, scripted simulation
toolkit adapted to the field of nuclear medicine [9, 10]. Actors
are tools which allow interacting with the GATE simulation,
they can collect information during the simulation. The dose
distribution actor builds 3D images of the energy deposit,
dose deposited and the number of hits in a given volume. If
we can illustrate the dose distribution, may help the staffs to
know how to operate in those lower dose areas.

The aim of this study is to investigate the dose
distribution in the process of "*F-FDG injection as reference
for relevant PET center staffs and as a radiation training

material.

Materials and Methods

All of the Monte Carlo simulations were performed
using the GATE version 7.2 with GEANT4 version 4.10
in this study. The isotopes selected for this study is "°F as
defined 'back-to-back' source in GATE. The source generates
pairs of 511 keV gamma photons emitted back-to-back.
Back-to-back source is implemented for PET simulations
where two annihilation photons are generated at 180 degrees.
This type of source is faster to simulate the positron source.
The "F source is defined as a cylinder with a radius of 6.9
mm and a length of 5 mm and material defined as water.

We define the dimensions for the simulation cylinder
syringe shell as a cylinder with outside radius of 6.9 mm,
inside radius of 5.9 mm and a length of 70 mm. And add a
6x80 mm rectangle plastic piston with 1 mm thickness inside
the syringe shell. The syringe needle as a cylinder with a
radius of 0.5 mm and material defined as SS304. In this study

we simplified the container dimension as a tungsten cylinder
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with outside radius of 32.5 mm, inside radius of 8 mm and a
length of 90 mm. And with a outside radius of 37.5 mm and
10 mm thickness handle ring connect to a 70 x 10 x 5 mm
handle bar.

Take there simulation: (A) "°F source in air. (B) "*F
source in the plastic syringe. (C) "*F source in the plastic
syringe with tungsten syringe shield container. Each
simulation set emission time 10 seconds and the dose
distribution actor with interfile format data file will be

recoded. The simulation geometric illustrate as Figure 2.

Results

The dose distribution simulation interfiles overlays
with simulation model are showed as Figure 3 to Figure 5.
The dose distribution is decremented around "F tracer with
the unshielded plastic syringe. The simulation of '"*F tracer
syringe with tungsten shielded container shows that large
amount of gamma photons interacted with tungsten container,
and the main radiation dose is confined inside the container.
The dose distribution of needle side open hole is much higher
than the piston side. The dose distribution profile of needle
side, piston side and handle bar with each simulation are
showed as Figure 6 to Figure 8. In Figure 6 and Figure 8, we
find that PET-PIG simulation result have some area higher
than the syringe simulation result. PET-PIG/syringe result is

showed in Figure 9.

Figure 3. Dose distribution result of the "°F source in air.

Figure 4. Dose distribution result of the '°F source in the
plastic syringe.

Figure 2. Illustration of the simulation geometric. The
plastic syringe with tungsten syringe shield container.

EEFS EASE  2018;15:9-15

Figure 5. Dose distribution result of the "*F source in the
plastic syringe with tungsten syringe shield container.

2018F12H 15814
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Figure 8. The dose distribution profile of handle bar.

PET-PIG dose distritationd Syrings dose drlrution

Figure 9. PET-PIG dose distribution divided by syringe dose
distribution.

EEES ST 2018:15:9-15

the result of the "*F source in air. In Figure 7, the "*F source
in the plastic syringe dose distribution profile shows that
using a 15 cm forceps to clamp the piston tail can effectively
reduce the radiation dose than directly holding the piston tail
while we need to take out the syringe to dose calibrator or
other device.

The simulation result of "*F source in the plastic syringe
with tungsten syringe shield container confirms that tungsten
effectively blocks 511 keV photons. Tungsten syringe shield
container permits the safe transport and administration of
unit dose PET radiopharmaceuticals. The "T" shape handle
bar on the PET-PIG allows the user to be easily lifted out of
traditional delivery cases or transport to injection room. The
dose distribution profile of handle bar shows it is quite lower
than the same place without shield container. The full PET-
PIG kit includes top cap, center portion and base. Unscrews

the base and top cap, allowing the center portion to be used

2018F12H 15814
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as a syringe shield as the simulation model. The simulation
result illustrates the PET-PIG changes the dose distribution
and provides a lower dose area vertical to the direction of the
syringe alinement. Staffs should stay in this lower dose area
for any operation.

The cylindrical body of container, formed with a tube
tunnel, provides easy access to the 3 or 5 cc syringe. The
tube tunnel as a collimator limits the emitted photons at
narrow angles. Figure 9 illustrates gamma photons scattering
in the tube and escaping in both end open hole like a cone
shape beam. Especially at the needle side end radiation dose
rate could be 3 times higher than the same place without
the PET-PIG in the cone beam area. Considering this high
dose phenomenon, forceps should be used when opening the
needle cover. When it is not the time of injection or check the
activity, the container should be assembled with the cap and
base. And staffs should not stay in front of the opening when

the container is open.

Conclusion
Monte Carlo simulation toolkit could make dose

distribution scenarios visualized. And as the simulation
result, the farther away people are from a radiation source,
the less radioactive exposure they receive. The tungsten
shield container can provide good radiation shielding and
greatly reduce the radiation dose. Staffs should not stay
in front of the opening when the container is open. While
we need to take out the syringe or the tungsten shielding
container cannot be used, long forceps or excellent handling
devices should be used. The dose distribution data could

provide reference for PET staffs training materials.
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[10-12] o EEGEFEA » EhENE SR A A% i ~ 1IE b
IR ERER - LUREH -99/ #5 -99m 155 A= 23 1 ik 55 (K 32
BT F-NaF BAgIR i BT 22 R -

H fil ""F-NaF J& FH B e 3 25 DL s Re B 5 R IR &
FEREARY A -18 AKHEITAEE o F-NaF Bl 2 B2 AR IE (]
e BT A S TR g A - O R 38 R B 5
SEE ) B HAlE A % KB it i S E T
G R EEY) [13]  BROR R R HEORAS 1 B B8 7 2 X R
i T 18 HmALin) 25 IEFEigs @ 2EE
26075B > R AT EEEL 15713 - BRIRETIEIT 2 556
Y o EEEES Tc-99m IRfFHER ©

HHsHEYEE ~ BIREH (collagen) ~ st EE
A4 78 & B M A (bone lining cells) FHAL o H gy E
FH F8 BB JK £ §5 (calcium hydroxyapatite) fH ¥ © *F-NaF
TE B & R S B 1 B " Te-MDP AH1EL - G881 (F7) I
BF 7 S BB K 0 e Thi 1% - i1 (F7) Bl & P g R
(OH") Bt 31 » TE B X 7 (fluoroapatite)  {F Ak
BT

Cay(PO,),0H + F~ — Ca5Cay(PO,).F + OH"

R A AEYE 1 BB A A P "P-NaF BT Z [ A
PR IERRGR - At B PET 17 i 5 (6 HY {3 5% 8 17 A
PRVEBR IR o 52 BRI 5 — (AR F2 R A Eh - &L Il
B #H14: (Hyper vascularization) {5155 #& 5% A 8 & 19
"F-NaF ##H{ o "F-NaF A [ FH 5 55 22 i A i fs e 5 8% b
(Bl OGRS ML FH A IR Hh B 2 1 B s 5 1 L1
AT LLZUEANET > TR R H % 5% T AT A EHRE Y °F 48
HEERY » HIEERRZ (first-pass clearance) 50 100%
[8, 14] ° ""F-NaF 7E MG FRASIEF R » FEFHRA 1 /)
IF AR TP 10% B “F-NaF 584 » 5 /[NRF I A 5 (8
R ETI I ERY 1.1-2.6% » AR 5 /N AR R YR 2 5
74%~24.8% [8, 15]  TH¥® *"Tc-MDP JEHEF] > "“F-NaF
Bl 5 B 12 AL LT P R T AR Y7 o o P 0 B (R ER o

figtEs|

. -18 7 AL #l "F-NaF 2 B & % £5 66 (301 > FE 3%
PET/CT {3 /& » CTEHIR G5 A ~CT EIWIEIE ~
Lt SPECT S AF RIS G i ~ SE PRI il 5 MR M5 AT 1
S PR L SB ST > "F-NaF PET/CT ‘B 8% hi o] BEAE
HRACEEAG =% Fl B RGP S R TR - H i ERT
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B¢ (Society of Nuclear Medicine, SNM) EiER NI 1B
& (European Association of Nuclear Medicine, EANM)
# A t2 H FHBARY ""F-NaF ‘B 8 fm f F2 48 51 (procedure
guidelines) [16, 17] » 2 A FHEA SRR 5 i & 12 e fi5 5
HREFES ARy > RERERG AT o

AAZEN
"“F-NaF ‘B m it S bg & A Fe 288 rolti B aT LU e
A %Y -

F R B NERUE IR NVE 0 PGE AR I AR b
BRAG A PR SRR HE L o WAPR A °F FVEBRZS B R i AR
I - EPRE R PRI A AR E NERUEE 2R (Glomerular
Filtration Rate, GFR) 1Y) 60% % 90% » 1K K ifi # [ GFR
5% © it AR AR & HEFE 0 i 7K 70 (hydrated) » DA
(R S T I ZE A P I DAVR D i 7 1 O 5
Goh'E - EANM B SNMM ffE 5| h iR IR JEE 2 =
fiE > HAIZ IS E FEERR AT 1 /NN ERH RIFF 8K 224 %=
FHEYIK o A AE F-NaF 1 54 1% FI 8 /A 8¢ 224 Z 197K
[16, 17] o i 25 5 i i th M A% 5 2 A 5 20 ey 7K AT i
GBI HEH o PR HRIEHRE > A ihaiE

i SR TP I PRI HEZE o

SEETBHEE R EhENE

R -18 FAALEM "F-NaF 3 E F 5 Ak 4 - SNM B
EANM ZERFSNEME © BAESHE T 185-370 MBq
(5-10 mCi) BU{KHARE E 1.5-3.7 MBq/kg £ AR AR -
A DU FH & 1 370 MBq (10 mCi) © 52 8 v 55 1L DL
8 8 £ LR > 2.22 MBg/kg (0.06 mCi/kg) » HESHE TR F
TRRAEFS 18.5-185 MBq (0.5-5 mCi) oy &3 i v M =
AN (2 E U L SR B 4 v o R PR AR i I ek
T HEE NG JREY U N LB iR R
ot > S R RN IS B IS IR E S -

FRIRAE

EEDREIER B ZAaE > S "F-NaF POl
- ORI I 90 P A 2R B - A TR B B P 3R
30-45 Jr iR A AT GG HE ISl e 5 RS2 B - SR SIS
IR A E DU R AR > WA BERIRR] - KK
FRUE ST PEZEY) 90-120 73 - ATEST LA T IHIRE
Gttt o SNM HIHE5| URERAE "F-NaF 132 90-120
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fr A AR TR A7 i R AR A Y 30K TR IRE
S R {HI R B TT o MRS T SR R E ) S B E
s A AR AR B BE R E F IR o

RRAIE PRAT PR G2 IRF TR BRE A ICRE M > S
IR - AR REE Y B RRR DU (3 R AR R
SRR - SNM 19455 | R (e e S FR MU E # 1y
FaE > 15} 185 MBq (5 mCi) 1 "*F-NaF 1% 45 77 $# 545
LA 3 5y / IRGES TS - A& RAFHEhR Eas 25
84 370 MBq (10 mCi) #J "F-NaF 1% 2 /NREBH G 3 57 84
/ FHERGIEREEIR ] » n]HE1S RIFHI 2 B BREAR -

CT BT A2 PET RGN SRR (ERIHR {4 52 i1
Bl o E o] LU B B E AR R BRI B 2 % - i
JeH S BN o (B E RS 1 2k 0 "F-NaF PET #H
ST 7 1B B R R AR U A T AGE - CT Y
A EE & T "F-NaF PET [JFF 2214 [2, 18] - EANM £

F— : Hawkins {EF 2 B 228 [17]

"F_NaF PET/CT 1£ B2 i B 155

Clinical Application and Guideline of "*F-NaF PET/CT in Bone Lesions

SNMM [J$8 5] Fh &R 4 3% PET/CT iy CT 78 S i f it
16614 HE % B & FH K ALARA [ HI| - EANM fY455 | it
i EHE CT BUEWRMFE B 30 mA » & 120 kVp »
H5H 0.5 s /1B BREE RS 1 BIE DU T 522 I0Re (F AT E ir
[17] °

SO G A BR PG 1 ] 2[R — 5 PET/CT #as/E
17 "F-FDG 2 Bim R f2 (5 EAE UG 3 E -

Hawkins ;%

EANM 1] #8 51 f1 $& 2| Hawkins 5 A B 2K i M (1
"F-NaF PET B /71% [19] © 3825 — il =5 g M
HREIGBRZR (bone plasma clearance) 1A~ & ‘B WL & (bone
uptake) PR BE Gl » 7 iE g AR 28R FH [20-
23] ° Hawkins £ » 1% 10 ml 1) ""F-NaF ;BHE#H:5F (bolus
injection) A A\f8 » 1T HHE 60 73 8 B — KEX PET H)
Refl > 2P BRI T K —Frk [17]

Acquisition 60 min dynamic study on PET/CT scanner
Scan mode 2D or 3D
Frame times: 24 x 5 sec

4 x 30 sec

14 x 240 sec

Patient should be well hydrated and comfortable on scan table

10 mA at 120 kVp

Spine: L1-L4 including bottom of T12 and top of L5

Hip: 1 cm above acetabulum to mid femoral shaft

90 MBq (lumbar spine) or 180 MBq (hip) "*F-NaF in 10 ml saline
TO: Start dynamic scan

TO + 10 s: Start injection of "*F-NaF

TO + 20 s: Finish injection. Follow with 10 mL saline flush

TO + 30 s: Finish saline flush

Venous blood samples (1.5 mL) from opposite arm to injection at 30, 40,
50, and 60 min

Matrix size: 128 x 128
Reconstruction: Filtered back projection

Patient preparation:
CT scout scan:

Patient positioning:

Injected activity:

Injection protocol:

Blood sampling
(for semi-population arterial input function)

Reconstruction parameters

Attenuation correction: From CT image
Transaxial filter: Hanning 6.3 mm

Random correction: Correction from singles
Dead time correction: Yes

Scatter correction: Yes

EEILERSE  2018:15:17-28 2018F 12 H 15814



20

Legxle &
Fa-Shun Tsai, et al

% ROI 32 [R i* PET/CT f i {7 Bl — IR B At 4 »

%

REEETE FOV R/NZ N ERE » BIATIEME (L1-L4) » 3K
Bk o B TR B MAEEFRZ (bone plasma clearance)
iE T IS B AR A X B (arterial input function, alF)
alF ] DU 3 {5 FH 52 6 7 1 £ B Ik ROT 28 Hi Hy il A 4
2 (input function) B HH £ Hf % 30-60 77§ ¥R M i Ik 111 ¢
1& 1 52 & 1) B 88 117 48 1 3 (population derived curve) &
1% - BYRE PET a0y H AU £S5 R % 60 77 5 HIH] -
5% ROT FIBAR I "*F-NaF (1 35 M #i 4% (TAC) -
WA 6% 1 A% 28 DL °F 42 5% HA 5052 8 12 1E (decay correction)
R 1R o SR 1% (o FH [ — P U3 B ) B 22 A
AU (compartmental model) 77 #7318 L il #% - LAHE| 2 & #H
TR Y E AR IR & (effective bone plasma flow to bone
tissue, K1) FIEE 5% 8 = 09 M AFEBRZE (plasma clearance
to the bone mineral compartment, ki) ° FESEER
A K T "F-NaF fE AR 2R & 005 s
BRZERS » k2 FRIRFEARAS S AU Bt S ERE (AR - k3 7R
A AR Y e T e 2] RELARE - k4 SR B AR ARG [T R
il G Bt o 27 P-NaF Bl & i) B ) Il AR 1 bR 451
28 Ki LN EREHE [19,23]

7N

Ki=K1 x k3 /(k2 + k3) mL min"'mL"'

Ky ks

UNBOUND BOUND
PLASMA

< BONE POOL

h

BONE POOL

kz k‘

B — : Hawkins B&E BRI 25387 "*F-NaF PET BhREH it
#117,19]

Hawkins {EHUREGE » 2R B — PREZ B G H 4
B R E S "F-NaF HREAE B 48— {1838 € 0 & 1T »
DR L3 S PR PET fmf A BRAEF - B S INEmMSH
19 60 7> ST G FHEL > — M2 B il SUV I B2
IR EEF RGN (2 -5 /08) FFREfR > BE—%
S EREESAY - T LAEREENS PR H AR (TAC) {(#4R18 58 (LY
IRFH PRI AR 7 B i E Y SUV [23] ©

EHEE
"FE B ZE & £ 0024 mSv / MBq (0.089 mrem /

J Nucl Med Tech 2018;15:17-28

mCi) * FHEH " Te-MDP FHE I & 5 0.0057 mSv/MBq
(0.021 rem/mCi) ° #7E4F *F-NaF 370 MBq (10 mCi) * A
RS 8.9 mSv (0.89 rem) ° 115} 925 MBq (25 mCi) F
#™Te-MDP » GBI &% 5.3 mSv (0.53 rem) © W& Y LR
R 3 T F7R [24, 25] © "E-NaF {E 5114 » I AFI B8 E
IR IEEE > [ R B i G g 5 b B k2 [T B A B b 5%
T R IERR (R > R 2.0 /NREHEDR [ B 0 5 e b 7
5 3.5 /PR EBRTE I R 2/ 3.5 1% - seli e &%
Mg 7K H 2 BERR > ] LA SRR 52 A F R A i B 7
B o

H Russell 5 ARINF5E » B2 80BEIE 2R #
"“F-NaF ¥t 5aR) B S5 3 2028 = Fs [26] ©

FHEHY Russell 5 ARYRFZEH " Te-MDP i 52 7
EGFHAIRIUFTR [26] ©

BES 1A B 7 7% 2% B & (International Commission on
Radiological Protection, ICRP) & 106 5% Hi iz ¥ Bff &% D »
KEE R BAR UF- L) R R R PLY 3 o SNM B
EANM Hy$65 | a5 » Sehilm 20~ 3 ZEh B 2L o 2205
[ G v R R B AR A o BRIETBTER) & S i R
FRATIRG Se e = o

NGRS
EREMIERERER

B RE RS IS R MR RS i Rz — o B
Bl LU E M ~ BEESUR AR « EEMEER F - 2L
R R T 1 Do e e A P RS B3 R HZOZ HIRAR
WA SR IR [27] © TR VB ARSI 3 A 2
ARG » R M PO A A A s L 1) 38 A R T RS 1
AR o MRS RRERS O OF S EAE A ~ BT
EEEIMAE ~ B HEREFE BEIHISE o EHER BB ER 5
oy BETR 32 b 2  IGE BN R A T A 2 JE B VR R &
e

{E#f "F-FDG PET #8812 F iR 3T 2 JiE 73 HAM i A1
AGR A o "F-FDG PET %1 & {3t IR AL 3 M i S
HEJR 7 K A ) L v BB R AR S > (S — B4R
18 4 R BBk B AR AR 58 A (T R A B [12] © ™ Te-
MDP &S S A 5 AL BURE A IR > SR
1T b BRI s R SR RIS (28, 29] © SR AR ARAF SR 5%
B "F-Na PET ‘B & i B 2P [ " Tc-MDP ‘B B i fH Lt -
TEAE L FE PLARAE ~ Bl R R0 51 AR SRS okt 7 T
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&R ¢ ""F-NaF Bl *"Tc-MDP [}){F 15 1 B 1 7 L

Organ Receiving the Largest

Intravenous Administered Effective Dose

Radiation Dose

Patient Activity mSv/MBq
mGy/MBq
MB Ci /mCi
q (mCi) (rad/mCi) (rem/mCi)
"F-NaF
0.22 mGy/MBq
185-370 MBq 0.024 mSv/MBq
Adult Bladder*
(5-10 mCi) (0.089 rem/mCi)
(0.81 rad/mCi)
0.61 mGy/MBq
2.22 MBq/kg 0.086 mSv/MBq
Child (5 y old) Bladder*
(0.06 mCi/kg) (0.32 rem/mCi)
(2.3 rad/mCi)
#"Tc-MDP
0.063 mGy/MBq
740-1,110 MBq 0.0057 mSv/MBq
Adult Bone Surfaces
20-30 mCi (0.021 rem/mCi)
(0.23 rad/mCi)
0.22 mGy/MBq
7-11 MBg/kg 0.025 mSv/MBq
Child (5 y old) Bone Surfaces
(0.2-0.3 mCi/kg) (0.092 rem/mCi)
(0.81 rad/mCi)
= : "F-NaF #fia 5A I & AT
Fetal Dose Fetal Dose
Stage of Gestation mGy/MBq mGy
(rad/mCi) (rad)
0.022 mGy/MBq 4.1-8.1 mGy
Early
(0.081 rad/mCi) (0.41-0.81 rad)
0.017 mGy/MBq 3.1-6.3 mGy
3 months
(0.063 rad/mCi) (0.31-0.63 rad)
0.0075 mGy/MBq 1.4-2.8 mGy
6 months
(0.028 rad/mCi) (0.14-0.28 rad)
0.0068 mGy/MBq 1.3-2.5 mGy
9 months

(0.025 rad/mCi)

(0.13-0.25 rad)

BRI R

2018;15:17-28
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R0 : “"Te-MDP S5 5 H B 2

Fetal Dose Fetal Dose
Stage of Gestation mGy/MBq mGy
(rad/mCi) (rad)
0.061 mGy/MBq 1.1-2.3 mGy
Early .
(0.023 rad/mCi) (0.11-0.23 rad)
0.054 mGy/MBq 1.0-2.0 mGy
3 months .
(0.020 rad/mCi) (0.10-0.20 rad)
0.0027 mGy/MBq 0.5-1.0 mGy
6 months .
(0.010 rad/mCi) (0.050-0.10 rad)
0.0024 mGy/MBq 0.44-0.89 mGy
9 months .
(0.0089 rad/mCi) (0.044-0.089 rad)

A @ WU AR % o Schirrmeister 55 A BT 52
W [29] 0 BT 44 (9155 1 AT SRR ~ i B HR R B e
BEH MBS 5 BT *F-Na PET 7€ 15 {5 R 3 v 1 e
i M 96 (R B 4L - 1 2P 1 " Tc-MDP ‘& % # #§ 7E
13 R FR R B 46 (ETERE AL » B TAL ROC HiIAR
(Receiver Operating Characteristic) [HJHIfg AUC i (Area
Under Curve, AUC) 47 Al 0.99 F10.64 » Hrh LIEFHFI
B PRI ERIZ S R % © Withofs 5 A LLIL "F-Na
PET/CT Fl1 *"Tc-MDP SPECT Ff4 34 15| 2L 5 Aif 571 A
JEHRE R > ""F-Na PET/CT AJ7£ 33 I8 & hIERER
B 32 5] » 1fii “"Tc-MDP SPECT ‘B #&#7HiHY 31 il f & h
1EEZZER 28 141 [30] ° Tlan Leibovitch 2 A 21t T 44 5
VB 1T 51 e B L "*F-Na PET ~ ""F-Na PET/CT » *"Tc-
MDP 7F [ 17 i 1 " Tc-MDP SPECT & # o H i1 " Tc-
MDP 7 [ ft i 1 BBURE S 70% ~ 5 221 57% > T P Te-
MDP SPECT 15U Rl F2 1% 73 51 5 92% H1 82%  #f
> ""F-Na PET B Ja) f £ (0 U B FIRE 2244 53 Al 5 100%
F162% > ""F-Na PET/CT YU FIFE 2214 23 B FS 100%
FI1100% ° B3 {# A "“F-Na PET £l 8% /5 1 B
7" Te-MDP ‘5 & 17 1 52 = U RRURR R » (H LR S |
B AK » %5 '""F-Na PET #% & CT B PET/CT fi 4 a] LU s
FEREZ IR A ZE 100 (P <.001) [2] °

B

J Nucl Med Tech 2018;15:17-28

"F-Na PET/CT 71V T i 76 ELVE B S 105 1 < ]
BAREF @ T« BTER (BIATERRR) ~ WARi%2H -
BISSRIBS LB TRH ~ TR A6 BRI ~ (R BASHT -
BT R -

g

B LA R M o A L A 1 R A R Ul 0 167
Gy o K% 58 B2 A B R i R A 2 — B R
fHfi (three-phase bone scintigraphy) » = F1 /& $5 [l it & #H
(blood flow phase) * [I{FH (blood pool) sz EEFH (delayed
phase) ° {E 4T " Tc-MDP 1% 37 BIF i M A > 557 88 1%
BF 4 i 6 L vt A > 0 TE 2-4 /INIRE 2 S 1T 28 8 AH 4R 4 o
"“F-NaF fl1 ”"Tc-MDP i & LT HH L » {H/E "F-NaF
P ARG PR A T S E > 1F "F-NaF {E51% 10 88 w]
LIYE1S " Tc-MDP = HH & fm 5 b v Al i it AR g
[ {3 )& ° Freesmeyer & A 7347 T "F-NaF 8 57 {fi €118
PEE#E 2 MIIRAGR (311 > ML 1 frame/15 sec Y 4 #H
4% 0 LU 1 frame/60 sec WL 4 fHEE (5 > 11 (LB E & Hiw
5 78 > SR1% 8% ROT LI & SUVmax #ll SUVmean
{ o 1F "F-NaF {F441% 31 2 45 PR #5118 18
137 HIENRE SUV (ed-SUV) HYE K1H (edSUVmax) FI747)
fiEl (edSUVmean) » fpikt: 5 BAHHITE % [H4851) SUV 25 H
HHETE2ES (P < 0.05) » £ "F-NaF BiRE B A&7 1Y
SUV & & tretg e i 228 B E 22 E(H -

7

C!
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- Pl B AL R S S A (R BRI TRl 1R o E Al
[30 B71 B T i S AR 1% = SR » — ELES2E IR » 3R
95 i L DR 4 o il ROR R R AR X O R R b A 7T K
Duff % AWFZE8R X e F HE RS S HERRBH AT E a4
(TR PEFR D S0 Tl 1k R UL 132 B R B B SR 1
AN K2 [32] ° 1976 4F Hans Creutzig & X5 | ""F-NaF 1
I9 177 [ 468 S Y v A B [33] © 2011 4 Naomi Kobayashi
S NHEAT — TERTHE ML SE » LASS B TR 14 RR B (aseptic
loosening) FII&Y: o 7£ 7 &} 185 MBq Y "*F-NaF 40 47 §#
T - =AY B ) SUVmax > [857
IEH ~ MEERRENRIRS, o IEH ~ MG RREN A AE A
W) ZE g E 5 B RS 49425, 81129 F1105£34 ° Olu
Adesanya 5 \AE SRR PEE P2 2 “F-NaF PET %I BH A &
PRGN BURE RS 97.04% [34] ©

RABANE

B g A R Y S — {18 I IR BRI ET 2% 0 12
i EE N O 7T s D BT v R 1 388 A IR ~ I Bl At
[RIE 5 L3 R » IR BRI IERART 22 - [BEMEBHER
% o SRALIERBRER % (Osteoarthritis, OA) & — 18 - BHATZE
T HRFEUE S BRETCE SR LA B B 4 - SRR AT
e B EERRREN » AR EAVEEE > LU B HERRAT o
{EEMEBMHER (Ankylosing spondylitis, AS) s&—78 LAHKHZ
o BRI Ao PR 25 3 58 8 A R I 927 o SE L  HY) £ 22
JiE HA T 58 28 M NET o

Kobayashi ¢ A $t %1 48 {1& # B A 22 B & 65 {14 B
ffi » F| F Kellgren 11 Lawrence 47 #5 A1 5% /] BH &7 5] [ it
TR GG > A& 7 (A BA AT SUVmax A 2K 3F
SUVmax ~ X 5 G K B R LA AH BRI © il SREER -
"F-Na %} 3£ 2 1 (progressive-stage) = 1t 1 B £ 48 9 1511
[ SUV il B8 =& & 12 5 1 (early-stage) ¥ 5] o 5 % 8 &
T AR BOR AL MEBR T R - B (E Xt/ BiR
A B BRI B s 22 > (R IRBABARY A 5 & A B U
5 2 R A S SO TR 1) SUWV il 2 ) 1 78 WA BE /Y #5621
758 (P < 0.0001) [35] ° Fischer 25 A {# Fl & 5 L7045 T
"*F-NaF PET/CT Il MRI {EZ2 R {E 14 HE % (Ankylosing
spondylitis, AS) 1 % Br &7 # & 7K M /7 [ 1) 22 52 o #4551
SR MRI a0 21 55 % () B AL 5 (68 %1 38) - {HZ
"F-NaF PET/CT nJ $&{it lt MRI % % )8 9F iR 5 B R »
B - & A R K RSN - AHARHERE R B A T RE S R

BEEFSEASE  2018;15:17-28

"F_NaF PET/CT 1£ B2 i B 155

Clinical Application and Guideline of "*F-NaF PET/CT in Bone Lesions

[36] ° MRI 7E#% 2 FEER R & LR » "F-NaF PET/
CT n] LUkl B85 2 i & A B IR R » ARATLL
RET 38 2 HARS s R - 1T EL R RETS 3% 2 IS 18 R ER s
[37] °

—

BlfE

HulsH & E e aIGERK BRI X XA B EH
T H » CT BN g i B I s H B X
R B RREE BT o (HREH XA FI CT #
T2 BB B MRIES B 3T R 5 EE T2l 138, 39] 0 T A
HH A 77 A o BB T2 B S R R G IR
B > G BN E R B OFRE > BIAE I
TIREZAR - ZE SR A ERE » HELERE
WHEEES ~ T8 - EHN XOLR T CT nREME
Fe 0 215 BT B B SR (40, 41] © Laura 5 A% 22 4 2 5 LA
NEZREEMEIT 7 "F-NaF PET Il X YA i dE » LIEEE
HEEEGEDN > "F-NaF PET € A 200 &4 - 1M X
SR B AR 156 (#4537 o H b F-NaF PET 3|
FTE BT BURE R 85% » S MaaEhE ~ Mg
SEERIE IR B TR RS 92% ~ & & iU
[ 93% > ¥R BRm P AL (classic metaphyseal
lesions, CMLs) BUBE 67% » X o HEABSRURE 72% - 1§
I EHL P B O A RBURR T 80% B » HLARRBURRFE 5
41 "*F-NaF PET °

SEEZ

B TEHE (bone grafts) 7 HY [F] 1 S {4 A 5 1 AEY) -
RS EHTIBREY B 8% LAHERF R BE AR E FIDIRE e B 1% - 32
LE ) F5 1B B4 il (cancellous bone transplantation) 142
H T (total bone transplantation) [42] °© Winfried Brenner
N 34 B S T HEA 2 B T HE 1T T 52 RENRE
"*F-NaF PET 5% » # BB > 1R B % 6-12 {1
B ERAHED T 25% » WF% SUV #8&ERED T 60-
65% ° ' ETEHELERT 6-12 1l H A 5L 0 20%
Sl A W A 2R 8D BIWIAETE B 70% [43] © Gosta Ullmark
% N "F-NaF PET/CT 53 #f7 7 (42 8 - B Al
AT £t 18 > 4 AR 12 [ H A > XOthR
f S B R AL > PET SUV A RIS IN T 77% » 91%
20% [44] ° FHE T "F-NaF PET/CT /2 — A LUl A
HIAEELE -
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R EBEIEERE

L RS RS AR 5 R AT R B e 4
BREMEE ~ RSB ~ 5 E RN ~ RS2
IR P4 sz A ek R 115 458 2 (bone infarction) Z X8 o {##f
X G 2 2 R B R U HE R R 1k sl R
B HERS R R FLE B 58 ()3 Sl M R
TR 5 B A 2 R HERR o 853 W 2SR #E /R ""F-NaF ‘&
fifibt " Tc-MDP ‘B i 7E 2 BB S FH ) B AL M A 8
JIif o A5 B )RR R e 1 (45-48] 0 "F-NaF 7£ 3k
HRI B e e Al e s LA S 2Bl - B RE R X
TR VKA E B (Osteoid osteoma) B H 2 1EHTIR (RFEE
T o R I R RS R R o RN ARG
BRI o BRI KBRS 50 B R AR R A 7K
RERE L > R R RS RE (07 [ v] BESE LUK [49] - FHE
(1JF "*F-NaF PET/CT #iHdifi o] LAE /5 A% B g AL s
BRI Bl LI 0 2R 8 B A - I IC & CT g & AAH
s Ay HERE E AL AL AL [50, 517 °

LHEER

(R B 2 48 B e R MR ik Kk R E 8RB
T3 BICRR I B T B B RS A LIRS > B 8E 4
LA RAL - SRIHI B BRIEE R > B RMEY)
BT - RGP AR ~ $5LRE - EEH X
R B CT # {6 235 B E % L 5% - Morand
Piert % A\ F ""F-NaF PET/CT I & {i& FE 54 19 /5 &5 1 [ it
B E Y SRR B) AR FR AR &L &1 F-NaF Wi A &
K1 ~ % tH & k2 ~ "F-NaF # k3 Fll I ) d85E ka4 098 )
B2 AS B BOEATAHBRTE 3 47 o A SRR - BRI ZR Bl
Ki (P 20.005) * K., (P<0.01) *Kpat > K1 FIHLA AL £ (P
< 0.05) ZFHFAEREEHBATE o F o] LUE REFM&G HERFERY
R R A HNESE) > 015 A © *F-NaF &
A HR A RS BN E R - (8 e B NG
IEH AR P B R PR A AHRE > BRI ] DL B R
% ""F-NaF PET [ iAMCEHE5R B 8 (52] °

BRSNS FF XA (Paget's Disease of Bone) X i £51Rf
T % o &1 haas a3 al s U RLr g
Mg nPEERCEIER - KR Ries o keS|
T~ BB ~ W AIE T o BRI E 8% A B 26 85 A
RS RS I > B T R A AR 5 2R A I A5 (X
B o H Bl - WiE i (bisphosphate) #% F /72 16 5 (il o5 4 £C

J Nucl Med Tech 2018;15:17-28

T B DA 8 A 3 0 Y R AT BT R I R IR
WRAREEY) (W e EREG ) AR UR © Installe J
S AN H "F-NaF PET/CT ¥} 14 & & Fr R B & =
Tl B VR R R, - BELAE R B AH L > B Y PF-NaF fi#
HSCRE S a0 - 3l B — I 5 % 1~6 (8 A 2 & 1Y
"F-NaF #EU#HZ ) » SUVmax B2E) /) 22488 LUH IR Y
Ji st » F2HH ""F-NaF PET/CT ] FF/7 — I i S5 il o
Fi ARG ORI [53] © Cook F5 A ¥T 7 B HEM &
i FCI7% 5B & B RE "*F-NaF PET/CT fthlf » (i == U228y
FREABURIIE BRI (Bl o7 B A A 3T B ) B FE 8 - BLIEH &
FHEL - REPEB 2 B0 P i ) I R8s e 2 B S ) R Y R
% (Ki; 1.03 x 10" %1 0.36 x 10" ml / min/ml; p = 0.018) FI
TEPRAEE AR (K1; 2.38 x 10" #f 1.25 x 10" ml/min/ml; p
=0.018) * 73 Bl HE T WY E AL RO g 0 > 185 W)
B (k4) BT PF-NaF TEAEFIE (K (p =0.022) » B
"F-NaF BE Y E RIS & 2% » AR LB iEZe i
) "F-NaF %5 K Al M4 - ELL s s g 7 — L2 Al
(9 i 75 5 A7 A 9 28 26 P B2 G Ji2 R T B RE “F-NaF PET
TEREERE Jay ke 1 B o ) el 3 22 807 Tl 2 B [54]
B E 5 E 2 (renal osteodystrophy) 38 & &
KENE & — M KGE 2 iEY B (G R IR s 8 IRE
A ~ BB DU B AR = T 28 & 1%
TEERRE AN R FIZRB -« R FEGRE B ARELRE T
T — R ENEENH R - DI SRR ERE N
B ARGHE DO FE G R o Cristina 38 A% 11 1805 K 2
iE U AT T "F-NaF PET fa #iiF it B (R G Eh - 55
= ZERAUR] Patlak & /2 73 M+ B e 1R A B RS S
I 2 AR AR B B (K) > M 11 BB E R SR o 5
SRV K fiE B2 YA i 1k e (r = 0.81) ~PTH (r=0.93)
B IR BE R (r = 0.84 0 P < 0.01) A=
JA£ (=077 P<005) = EMHER o "F-NaF PET/CT 1]
LU 5 e i 5 I (high turnover bone disease) FIMEA
459" (lower turnover bone disease) » i £2 {1t Bl AH A% T2
REEL BB AH AR B MRS 1 € B AkET [55]
BHEGRRE M RN 25 RS ER - F A1
Praflieim Z IZES > KRS BHEUEET R
WD R RS RS O > g EE I & 8 A B TR AR o
Siddikque % AW ¢ 1 20 #4 {8 I — ff 12 6 A1 18 %
H Teriparatide 16 % 15 £8 1% B H RFRIER 201 o FE 5%
30-60 73 §if 1 i RE f 4 Kii 18] 52 fiE B2 Patlak 5 5 = F&
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B (r > 0.99) o FREEIFHT T IEMV B R RE %CV 1EES 1%
30 47§ 5 17.5% > {F 60 77§ IKf % £ 14.5% > 1 Patlak
SINTRS 13.0% o ERREIR 7 15 B R SO A RR IR R 0 S IE
+252% » T Patlak 7347 £ + 24.3% © ERARET ] Patlak
Ki #& S 09 7 35 L 28 (SD) 1E 1 41 1% 30 43 8 I /7% 1.006
(0.015) » 1 60 47§57 2 0.965 (0.015) » FEE "F- Hbf
B VAR B 2 ] i 3 R R A% F RV B % 30-60 77 SR
SE IR AR 6T T(5 8 o "*F-NaF PET/CT A A B2
IR > BT RERITE R, » i B S AT SEY) [S6] -

5 &

. -18 7 AL #l PF-NaF 2 B & % £5 6 (X301 > FE 3%
PET/CT T # & ~ {RERFABCE RG] ~ BIBE L8H -9/
85 -90m W4 A AR FT BRIV IE UL T P B B ER SRR B
I o ""F-NaF FU1E# B RIEE " "Tc-MDP FIFIfi5 DAL »
B TR IS > "F-NaF i AH B IR B 5 0 PF-NaF
RE B PRI A [ Y& RR - H AT > "“F-NaF PET/CT £ &
FATERE M RS 1 G B RS OB - 7E RS2 B G
PR A 77 T ATt B AR KRB EEE - LA
S SNM Bl EANM K F-NaF & #% 7 i f2 Fe 48 51l
FHEAMFFESORE - $RHEFI2E 2% o
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Clinical Application and Guideline of Fluorine-18
sodium Fluoride PET/CT in Bone Lesions

Fa-Shun Tsai, Tai-Lin Jiang, Lin-Chun Ou, Ting-Kuan Chiu

Division of PET Center, Shin Kong Wu Ho-Su Memorial Hospital, Taipei, Taiwan

Abstract

The bone is a common site for metastasis. The *"Tc-MDP bone scan is a routine nuclear medical imaging
examination for bone metastasis. In response to the global shortage of technetium generator, the '®F-NaF bone scan
has become the alternative of *"Tc-MDP and has received the attention of the nuclear medicine community. This
article proposes a unified sharing of technical specifications and clinical applications for '®F-NaF bone scan.

Technical Guidelines

There is no need fasting for "®F-NaF scan. Injection dose for adults: 1.5-3.7 MBq/kg. Full-body bone scans are
performed 90-120 minutes after '®F-NaF injection. In general, the same scan and reconstruction parameters used
for imaging "®F -FDG PET may be used for '°F-NaF scan.

Clinical applications

'®F-NaF PET/CT scan is mainly used for the detection and evaluation of malignant bone metastasis. Since current
PET/CT systems have higher sensitivity and spatial resolution than SPECT scanner, '°F-NaF has been used to
detect malignant and non-malignant bone diseases. Many studies have shown that '*F-NaF PET/CT provides
greater sensitivity and specificity in detecting bone metastases. In addition, '®F-NaF PET/CT is also available for
the diagnosis of benign bone lesions. Related applications include: diagnosis of infections (such as osteomyelitis),
arthritis, trauma and recessive fractures, assessment of skeletal activity, diagnosis of metabolic bone disease and
early diagnosis of osteonecrosis.

Key words: "°F-NaF, Sodium Fluoride, PET/CT, Bone scan
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Comparison of radioimmunoassay (RIA) with enzyme
immunoassay (EIA) for the detection of HBsAg as the results
obtained by RIA near threshold value

Yu-An Yen, Li-Chun Wu, Ya-Wen Su, Shu-Fen Chang, Yi-Ling Tseng,
Shu-Chuan Liao, Chi-Long Yen, Chao-Chun Chang, Chiang-Hsuan Lee

Department of Nuclear Medicine, Chi Mei Hospital, Yong Kang, Tainan, Taiwan

Abstract
In order to compare concordance of EIA and RIA for HbsAg as the results obtained by RIA located in the gray

zone defined by our study (150-3000 cpm), 1208 serum samples, accounted for 2.15% of the total samples, were
rechecked by EIA. The concordance obtained by RIA and EIA when original RIA data between 150 to 600 cpm
was 78.86% (P < 0.0001), and when between 600 to 3000 cpm was 98.09% (p = 0.5082). In conclusion, good
concordance between the results of RIA and EIA for HBsAg as the original RIA data were greater than 600 cpm.
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41 HHESSHERPEBAHZ L LG R LRl -
4.2 SR (UGS RIS N - 2010 10-15 A 4815 - B 40

2
4.3 BRPF e 35 AR~ 1 AR~ w R CAR 2 2 R AR 0 0 PR
%
A4 & - EFHE T I E 400K Gtk o
5. B ifsadssh g
5.1 i ms fSs L A SR BRI EE L o
5.2 #-¥ % P2 Bk @3 PACS st

ESNCE A3 PR
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EiRY%hE 0 26019B £ % #%P (Scrotal scan)
1. A ®H T
1135 = ﬁiﬂ” LR o 7Pi“$ VAR IR o
12 A it = - e d
2. xR A g e R £
2.1 %A © 45-99m E4Epc®  (99m TcO4-)
22% % = 4~ 10mCi (370 MBq)
LROHE R A G oY
3. Kk BARIER
318 %k TN MRS S pEE R
3.2 FFie & ¢ 140 KeV +10%
3.3 < | 1 # L L 256x256 0 #F ik ¢ 512x512
345 21
3.5Byte/Word #:-;¢ : Byte
3.6 B AP
36.1 P E 3k o Hjch 24048
3.6.2 #i & - kP et #ciE 500 K counts
BIHEHATE R I  F L2 FL TR
4. & HH 3
A1 Ew X FHRP RAER D EGE S FRE -
4275 & tripte Bk L o B YR TR S F
A3 F FF -k A ik f Mg RN R I Sty S
AAF T te b o BIEREEGRIET2 ¢ g o
AS5% B F I LB ER S 2 TR LR 0 & 3 fidE- R KT g 2
A o

N
g o

SR s TS
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MEE L # 2 H > 2 LA

L S

110000-3-035 |+ gﬁ 3% B e ¥ % % LR Ty

468 P §3 1646 551015 %2 30 » 45— 5k ©
5. B HfokIL A 5

BLM TR B2 FREGPRFIRAYE

5.24#-3 ¥t 2 ® il t @1 PACS k5t -

o

he IR G ORRRE
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it S%%. 26020B Tc-99m DMSA %% ### (Tc-99m DMSA Renal scan)

1.

whw R EAE
11 fi# & (veng fo % 7 i ¥ cniide Al -
2 g FEFHER -
st A A AT 2 A B
2.1 @& 1 45-99m ¢ - gyl g (Tc-99m DMSA)
2.2 #€ : 5mCi (185 MBQq)

ol R R R R SRR

3.2 i fFae % 140 KeV + 15%

3.3 Byte/Word #-;* : Word
Fijolc B\ PR D FRP et #cE S 150 K counts -

CEEE K

41 Er 2 BEFEP b ER DG

oo

UJ

L o
v

f

42 BEH bR AR L > MR EE T F L 0 ok 400 KR - 55

43 BT FNEe RSN ED R

44 Jeaim~sfsis sy LA &5k 150 K counts =

¥ o

51 A M4t e Rerjr b2 s @ik B 2 s+ FT%(ROI) 761

PreriE 2 ROL Poif i diet - B 0 2~ 4 TR i v

5.2 #¥ MW EF G oot HF o P E N s L TRV R E o

5.3 #-%2 5% F &3 PACS % %t

ESNCE A3 PR
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54 FRTFFNBEDT RATICE 2 (8 2R Bl
BEFEN s L TR R E
55 e T MFIVRE RTITE L AT E T RATREEA KR BEE D
B3 PACS & st o
6. AL FH I Tc-99MDMSA T A TR A - AL 23 T ER 4k
Bod T E N 2 g A B R %@iriﬂ‘%i%%°

SR s TS
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e 0 260218 ¥ R (NP-59 Adrenal cortical scan or [-131-MIBG
scan)
A~ Tl s (NP-59 Adrenal cortical scan)
Liea & 5
11t a7 - FHE AR F 0 ’ifjui T %¢ #1f% (glucocorticoids, dexamethasone)
B n &S (ACEI Ca blockers) > & %+ ’Jﬁui # % (Exogenous
ACTH) » "2 "2 ¥]ps # 4 (cholesterol-lowering agents)» #775 e+ f il
BV REERE o v LT RO
1238t 5a p 2 F40R* Lugols &z » 5 p 2B EMR* ~ 5% 3
Fo(BEYvR - AR & 4y }xﬁ%ﬁ fsPR* ) HPR* 10 p -

R RSk (RNTREE)RY > B3R AELE L o
2% st WA AT AR
2.1 @& #-131 —-NP59
2.2 # % 2mCi (74MBq)
LOmE AR N
3R BaRIE L
B1BE R THFN~Faud ¥ FAAFL R
3.2 s FFae % 384 KeV +15%
33 5 1 2 E R 256%1024 0 B ¥RFFd 1 512*512
34k 2#H 1
3.5Byte/Word #-7% : Word
3.6 BB R

i

ESNCE A3 PR
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AR L

2 H =

B

N

110000-3-035

P 2nik B

i

PF &R (T E

4 17147

3612 FhHfFHE s I+ o415

3.6.2

A4 bW

A1 [ H e LR RP R A R L (s
42 % - % %18t 1-131-NP-59 » & 27 £ = 4 % % =

hitFR R 30 44
3.7 B e B BN

il

o

(=

~N

o Xt TV AR

4.3 % - ~

BRES D
4.4 > L Fpyis
#H 3

- WL

;r\;%'f/‘

i&@’ﬂ£7MWk&ﬁ&£%&éﬁ

£ 5

I~ X2 EER

X EWINE o FREE R RAR Y > BB R

) - IR ST VA T L

B.1#1 6 2 #F g 4pd 256*512 crspid < ) P EFER IR Y &+ o

52%F v &
5.3 -2 l‘g\,‘:‘,};—

Sv PR B 38R oo 0 B12*512 et & o) IR

% @3 PACS & %t o

B~ &1 e 44 (1-131 MIBG scan)

1L e B g0:

i o
2. e ) A 4
2.1 %A -

FeEE

(Tc-99m DMSA )

2.2#% ¢ :1-131 MIBG 500 uCi (18.5 MBq) ;
Tc-99m DMSA 10 mCi (370 MBq)

R E EMA G AN E

SR s TS

2k
Ay E o

¥ ha = p ZH4PR* Lugol's Solution: # p 3 =% ~ & = 2

w-131 B F? A0 A (1-131 MIBG) % 45-99m ¢ = mrghiafic
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B1EEF R THE B~ ¢ FRAARED R

3.25 FEae % ©1-131 384 KeV +15% -~ Tc-99m 140 KeV +10%

334 4] 1 2 EHR 1 256%1024 5 B RFH : 512*512

343%+ 21

3.5Byte/Word -5t : Byte

368 e PR -
36.1 2 FHfFHEF & 454 10 24 (SCAN_ MIBGL)%2 & 4 4% 15

A (SCAN_ MIBG3)

3.6.2 hivFHm pFR 1 30 A 4a

BTHB B BHIS  FBESH

4. ¥ &3

AlREe 2 RFRPRAER DFGEEIFRE -

42% - 22025 FIBLMIBG > © 1S+ %% - 2 2 FIEBER > L
F T4 o

4.3 % i+ Tc-99m DMSA 4 2-3 /| BF » B 4nid B2 o

A4% 8 B0 & R Lo B R Rk 2 ORI E L Lizig o 1 "SCAN_MIBGL”
RN RN PG 2 F e e

ASE B3k k& PRI 2 =18 > 1 “SCAN_MIBG3” #2:\ # 45 1€ 5 7| %r
o 2 F G Pk (Fh ZEL R E0440kF)

4.6 “STAT_MIBG2” #2:% A ItFfs T % 0L o 2 ¥ o5 enfif BFRF S 30
A R

4.7 4 w] teit b Tc-99m DMSA 4 48 /| p52 72 /] P& £ 45 5.4~5.6 2 % -

R o2 2

5.1 Tc-99m DMSA 2 & # 45 o2 i ' ¥ R 15 &2 1131 MIBG 2 ¥ 4 45 <
Fipfrd -

\

=%

N

>‘I

ESNCE A3 PR
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5.2 Tc-99m DMSA f $%4F 45 e i 1% 4 B 12 22 1-131IMIBG & 3%4F 45 i
Bt A b Ao
5.3#E fp - A2 AR RBPET  FERNFF L -
5.44-% ¥ 1 enfiif b @3 PACS & 5t o
6. 1R EFWE :
6.1 7 MR RE - i B LS KR T

A 2 FIEE L ***%5 it
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Ei%SE  26023B < 3uiL 2 #EF2 (Myocardial infarct study)

1. waw o E0
11lEm pEFuEyg » L IsEBREFEF3I4 | F> 3P ’Ei/ﬁ%ﬁs‘ ot

P 5 ehok (B AR R LR AR)
12%%%%%&EJ§%%%
=S TR Rk R
2.1 ® & : 45-99m Emipc @ (Tc-99m PYP)
22 & E ¢ & 4 15-25 mCi  (555~925 MBQq )
AR R A e A N
3. HREZBEE
31%E kT EN MR ST R
3.2 5 FFae % 140 KeV +10%
3.3 %] 1512 x512
3.4k 21
3.5 Byte/Word 5% : Byte
36 P r b AR C kP e #ki@ 5 500 K counts
ST IER RIS FLNFR
4. & HH 3
A1 E e X feFHP IR AER > T H
42w 0 Fp 4 i“f sy By & o
43385 N A NFR &R G EE S 500 K counts

£ 2iERE -

¥

4.3.1 =+ = (Anterior view)

43230 =% &= (30° LAO view)
43345 8 = w £ = (45° LAO view)
43460 B =% & (60° LAO view)

ESNCE A3 PR
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4.3.5 = @li= (Left Lat. View)
B b N
51 #TRPEFEFERFEY » T3P LR -
5.2 #-%¥ % 2 Bt @3 PACS % 5t o
6. LEEFAE:
6.14 & fhym & htr§ ECG E Rl Rfrk Rk # -
6.2 B A cruil R B LR LS (TS 48-72 ) BF o

SR s TS
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26025B B4 /ik 4 < vuiE i 4 (Stress/Rest myocardial perfusion
scan)
1. b EH TR
1.1:86 8 4 42-201 o veig B
111 %8+ - %%L;@é‘. (%" 6/ BF)o
SR T A is o bldoe A ETR]T R

o E R LR b PE A o
VehZ j oPhees 2 F] 2 (> 2 AL o
1.2 Dipyridamole (7 & % persantin) 1 & 4 42-201 wseig Bk 4 ¢
1.2.1 i=* 7 aminophylline £t theophylline snZ #| & & 5 (2 > 24 /] pF 12
)
1.2.2 & aminophylline 4-#](250mg/10ml) i 5 #] dipyridamole # 3 pc
TR 2 2o
C e AR AR B AR
2.1 ## : 42-201 % i- 42 (TI-201)
22 &% 1 2-3mCi (74~111 MBq)
kB A S o E
3. HREZBER
31%E kT EN MR ST R
32 Fgae & - 70 x15%
167 +10%

ESNCE A3 PR
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3.3 484+ | : 64%64
3.4 Hc: 1
3.5 Byte/Word 5% : Byte
36FELAE 3R
37 %¥AER 180 B
B8 F Y PR Nl & - SRR 23 4
BOERIER B T B
4. & HH 3
41:FH R4 i

413 HHFRGE LT RN EH PG L L ER S oo
4.1.4 45 Bruce ® TALF i A9 Pfcd R & E

i ¥
411*Wﬁ&ﬁ P AFP 2P HE 23 PG G w
&ﬁ

4.1.5 »bes phid 5 FliE do % £ 60 85% 11 b pF > i3 b45-201 0 LSRR

BAFiES 60-904) 0 7 7 iBE > UL CHRS Ff R E Ko
416 Fhxts ki 15~20 A48 (75 8

41T WK R B ELE § Bah ’ﬂﬁﬁﬁﬁﬁﬁiﬁ’u%&ﬂ%&

e AR REITARYF 5 RA] o
42 FF R4 ¥

421 25p Rtk h B RAF Y AT HE 1 LA G Gl

lf%‘&ﬁo

422 pLE T o “fr%*miiﬂi ECG -

423 By Emg R £ E R B3 8 dipyridamole 2 TI-201 2z #* o
4.2.4 #7% ;1 &+ dipyridamole > i# & 5 0.15mg/kg/min (> 425 4 » 48) ©

SR s TS




MRk RS R MR E N VE N
110000-3-035 | ¥ ¥%:e PF R AR IR 4 | 24147

51%“%%&£ﬁ\,%%wwmmiip#’Wﬁiémﬁ&W‘ﬁ%

# 2 &b (short axis) ~ -k £ #h (horizontal axis)) 4 2 Z-&
#h(vertical axis)z 82 i + & 1 PACS % 3t o

5.2 #E WS i E TN e F R YRR 0 £ 5 3D 2 F
2 MAP £ p2 @l + g3 PACS % 3% o

6 /lfé;ijé_
6.1 F X taf iZEHATH I RO pE FE TS £ 85% 0 RIEHR
FyRA

ST N, S S

2 %] Bk Se R o

6.3 %4 (dipyridamole) /& + @ F:p% > Xt =3 4 P B ehgl iv % (doeB o >
Bk LR ) %0 RIS

+ aminophylline 1= ;% F) & 5 ri 3 b0
L A I L

6.4+ hipde? FEITAALFEPFIL IR F R FHELLAV RS
TeBh 3 ff F R L o

SR s TS




*k*k ?‘ f';o

2 i 3B e ¥ 2L AR XIBTE
110000-3-035 |4 ¥ #%i¢ B2 /e P F e AR TR 4 25/47

wER%ig - 26026B # 5 X7 2 ## (Meckle's diverticulum scan)
1.1@51%%?@:@: 6 | pF o
2. st A BT R E
2.1 & : 45-99m E4EE @ (P"TcOy)
2.2 %% © & £ 3-5mCi(111-185 MBq)
L GIRE kAR f AN
3. REBHLIEE
B1HFFH T FEN M E S P pEDR
3.2 FFit ¥ 1 140 KeV £10%
3.3 < . : 512 *512
343+ BH 1l
3.5 Byte / Word #i£5¢ : Word
36 Filc b\ R L F - 3R et #ici® 2 400 K counts
ST EF IS " FAEFELE N FR
4. & &3
ALMES LA R EHHT > LR G L RS
A2 5 & it ie &k 0 K- e BA L
A3 SR ea S fo & T o A E B T
Tefe ARG (N7 S~ 4)-
4.4 5% fe 4R PR > LS RS 5 448~ 10 4 48 15 4 48~ 30
ks~ 60 ~ 482 120 A 4B I EER o
B I I -
51 % i@k Em > ¥ E & @3 PACS % % o
52F% X EH A% FFEDE . FPRETREYFE I @ T PACS k3o
6. LEFAE

W
ES
=k
=3
b
=t

)
pa)
"
4
=
e

S
;\
\4—4

>R ke BE B 4

SR s TS
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6. 13 PFg & daigmk b L3 o

SR s TS
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<R | HREe v ® LA NN
4 27147

110000-3-035 |+ gﬁ 3% B e ¥ % % LR Ty

T iFS%hE 0 26029B > ¥ F 24 (Whole body bone scan)

1L EF T BN > I HELEFEF3 4P A

BREE PN E R 4 Sk o ST
2. st A B A 2
219 - 4-99m I 7 A @ (Tc-99m MDP)
2.2% % 1 & 4 15-20mCi (555-740 MBq)
*] ISR A %ﬁ: \,\‘—\J. b
3. R B AIEE .
BI¥F kTN MR P IR
3.2i ¥ # ¥ : 140 KeV +10%
33T BB A PER L E A4 15 O A
4.1 54 3¢
ALE» SHERP B AER FFEE
424 B - o A IR T R A
A3 = feF it ig b r b0 A RH KT L
2
+

wmg

KER D% Frm 2P o %
4.4 > B 3 By 16 £ £ s s F B R
5. 8% hmd?
5140 6 % 4 6 Ap 4 256*512 chap'E 4 | PR R R A &+ o
5.2% % &SRB IVE o 12 B12*612 chiE X ) R A Y F
5.3 #-8 i % + 3 PACS & 4t o
6. 1% %I :
Blfrid Sty ateh 2 R T LA LA

SR s TS
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E ke ¢ 26030B 4;-67 *fi##&E. (Ga—67 tumor survey)
l.iwdm B 38 g pawg o
2. v bt P A R R
2.1 % : 45-67 RIFEL B (Ga-67 Citrate)
22#% 1 £ 4 3-5mCi (111-185 MBq)
] AR R G SN E
3. kB Lk
B1BE R THEF~FHE -7 RAAREE &
3.2 FEae ¥ 1 93 KeV +13% ; 184 KeV +10% ; 300 KeV +10%
3P BB A PR - £ 0415 o
4. & 443
4IFE» R RE AP A B PG ERS
A24Ffa s A R I > Hrp ATy
4.3 % K btk B ’iﬁ@é@%‘ﬁ
FER D %riep e 2 ¥ w 2 £ 5 Pike
4.4 > L g to 4 A o F ET R RAe IR G 3OR (st U a8
4.5/ B bl il cn$ 24~ 48 2 T2 [ pE o 50 L EH I
5. B 2
51%-1 5 2 % @ 4p 12 256*512 cruErl < o F pF R LAY
5.2%F % &4 RAIVE o M BI2BI2 i < ] EIRAF H F oo
5.3#-F. k%% + @ 1 PACS % 3t o
6. 1% FHE
61—5[}%&”*} P /T‘mﬂﬁﬂ%/*’ﬁl{?-"% A 2B o
6.2 yrit % %ﬁ‘ﬁ G AEY A REIAHBEER

%“1‘%

SR s TS
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i S -

1. wawHFE0E g Ry -

) 4I_@T§i3§1 %@@PFE{I *E‘ :

2.1 @& : 44-67 RIFpL B (Ga-67 citrate)
22 %% : 2+ 4 3-5mCi (111-185 MBq)

BLME K TS AR RRAED K

26031B 44-67 % je#Fm (Ga—67 inflammation scan )

W & K 0 93 KeV +13% ; 184 KeV +10% ; 300 KeV +10%

33 B A PR L & A4 15 oA

4 WhHI

6. i+

ALHE» SHRERP R AEL KL R
A2 4B R A L 0 EE L ey

ABFE W AR AR AARAT L RRARE QBB T R

j@?ill%'ﬂﬁ% ’ ”IEC%_%_E’/E S S ‘,?21/‘%\0
4.4 2> Vi s SR RS B F R R R

T1\4

=
iy
‘75‘*
e
=

4.5 4 W] bl a5 6224 % 48 LR R E L B AT -
10

Bl

5.1 %1 % 2 % 6 4p02 256*512 crsp 4 | P EFE R LAY E oo

5.2} ¢ & hIVEH> 2512612 e & [ R R
5.3 #-§ i % + @1 PACS k4 o

LEA

6.1F 5 4 % % FiFif e fdcE o RIGS BRR SR -
62Xty bt h? 2 REABH LA

SR s TS
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i R%5 : 26040B sFEiE P8R, (Cholescintigraphy)
L AEFEA  BALRABEIE P R RRP TR 22 B¢ Fo
2. bt WA A T
2.1 % & : 4-99M - B3 i 4efpe i (Tc-99m DISIDA)
22 %% © & 4 3-5mCi(111-185 MBq)
R E EMA G N E
3. REBAFRIEE
B1FEF R THEN M E -~ F ke R
3.2 FFie & 140 KeV +10%
3.3 &
3.3.1 128*128 (#: fi ¥ 1§)
3.3.2 512*512 (# fi ¥/ 1)
34+ 21
3.5 Byte / Word #i£5¢ : Word
SO By AR B ERBGE 3 F -k Xk 2 44 FET K
pl& - Rt #ciE 5 400K counts -
BT HEH A F I F AN FREF LR
4. & HH 3
41HE»2REFRPEEH A DA
4.2 %3 skt B B (S s 5 A4~ 10 A

gz.’gfw@.ﬁ,ﬂ?:
BlEER ARG PRELTRNFE
5.2 #-% ¥ 1 2 Btf b @3 PACS k% e

6. LR FIHE

ESNCE A3 PR
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2 1t B e ¥ 2 LA
110000-3-035 |+ gﬁ 3% B e ¥ % % LR Ty

6.14c% % 2 [ PFFiv KA REE P 7 PR RT NER %ﬁﬂ‘!\:b
R BRI R -
62%; B oo AN PR E BRI AR P o

SR s TS
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& %% 26050B 7 # &t B Z_ (Renal function study)
1. whawEF A
1.1#% &= 30 4 45 ;g;&dw%}\ ¥ 500 cc -
1.2 3% 15 #4818 » 23 B R o
2. b+ PR AR & A 2
2.1 §l#) @ #-131 458 5 Apg @ (1-131 OIH)
2.2 #& : 200 1 Ci (7.4 MBQ)
LT RHA G FE
3. REZRIEE
Bl R THEA-FuEHE R
3.2 FFic & 364 KeV £ 10%
3.3 4] 1 128*128
34k 21
3.5 Byte/Word #-;* : Word
3.6 % e BN pERY
36.1F s @ 2l 30 448
3.6.2 fRAkH o fRARE 0 R AN EER G 1 A4
4. ¥ & 3%
AlfEesRfaP e d TR GE & iTRe -
A2 3/ BT8R Ak Hie BH 3 T GRS PER fp 3 o £ T 0 b E
A d £ NRrIRE I A BN e B B B A B4 30 4 4 o
A3 B fRrm E e R i L A dd e
4.4 374518 35 2 48 G A R I B R e
4.5 fc B R A ts s ol A 48 o
4.6 b3l 248 A I T T RS -

SR s TS




*k*k ?‘ f';o

2 i 3B e ¥ 2L AR XIBTE
110000-3-035 |4 ¥ #%i¢ B2 /e P F e AR TR 4 33/47

4.7 144 »sEPER 5cc i (ALt mE 2 248 ) o
5. ngg;@ﬁ% :
5.1 7 %ok #-30 A 4P it & - %> B EE RO & A 5 0 2 F ROl
25 F# ROl + RO 2 L 5% F 5RO -
5.2 ik kg » B (CS) > I B4 5 % (DILS) > HRF EHE
(DOSES) » 2. #f » 2 %I & (DOSEI) > & #3 # (CP) > A3+ # (CU) >
Frik kA (UV) > AR A% & (DILV) > mpe & B0 T4 > -8 ERPF
% El i -
5.3 T *e8g 7 B ijE #r3- ¥ ahd » L %2 ERPF 2 El i o
5.4 B {545 % 1 3 PACS % st
6. LREFA:
6.1 T A FFT gp > B A RS AR o
6.2 FE R Bt p M 23047 x T ¢ P o deg BERIZ YR E T
634r: B FHBLBAE A > AL RDAE - S8 B M2 kT ko A
v PR captopril (25mg)is > £ F [5 15 A 4B & B - X (Fiekk o 1] RS

FRNE IS A

-l\‘

SR s TS
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w15 : 26057B = 4p ¥ #2¥m (Three-phase bone scan)
1. e {73
1l @ B > 1B RrEgEE31 4 @7 ir2lhiiptk
B hiEEERPNEER L Sk S e
2. bt B A AR E
2.1 @& 1 45-99m I T Amipi B (Tc-99m MDP)
22 %% 1 &4 15-20 mCi (555-740 MBq)

BRI AT I

318E kT EN MR ST R
3.2 FFae & : 140 KeV +15%
33 s 2Hk 1
34E L
3.4.1 & it & (dynamic phase) : 128*128
3.4.2 » i ¥ 4 (tissue phase) : 512*512
3.4.3 ¥ ¥4+ (bone phase) : 256*512
35 B B pERY A 2k
351 i iitkd AN FR > F 34— %0 Jcfk 40 3%
352 n 2t ELENFER o FRPGSIEE S 400 K counts
353 FHHFfh FLENFm o FL4s 15 08
4. t& &3
A1HE X E AP e hEf - I GRE FRE
4.2 BRI EH L L
4.3

Bt St H TR A 3 ﬁiag T R E R S D £ AR BN e
B Bl B B (93 2 A &) -
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447365185 »4a 0 BacicE#F o s AR o
A58 234 BB R BpE ik (¢ 0 2 Fa ek F‘?%Eﬁﬁvﬁi"\i}%@
2k 3R i)
5. T B
5.1 rdZA25:Y 1A 7 E N IRA bl

511 w it & ¢ -0k 128*128 s < ] » R AF F 1 o
512 & # & &R B12*512 B < 0] » R AF H 1 o

A

5.1.3 ¥ t4pte & © - 1h 256512 =L < ) 5 &

5
F_&
4
=

5.2 #5154 Bt %+ @ 3 PACS & & o
6. LAET hrH LR E AT AR T ABE LAY -
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i iShe 0 260588 &% B & 2 & # & (Quantitative sacroiliac scan)

1.

2.

3.

UERE T
11lEm pEuEdg » 2% EBHREZTEEFI3L 4 K EEF'&F\‘;UZ%
;;};54 Sebok o 5oL o
Hest AR
2.1 W& 1 45-99m I 7 A EEFL B (Tc-99m MDP)
2.2 &% 1 = 4 15-20mCi (555-740 MBQq)
L RAAE R A G N

REBEBEE
31WE kT EN MR ST R
3.2 FFie & 140 KeV +10%
3.34 X /] . 64*64
344 Hc: 1
3.5 Byte / Word : Byte
SO P r B kAR ¢ & - kP e #ki@ 5 400 K counts

EYEE

A1BE s X E AP e hiER TE 3
255 A R Tpas Loy £ B s e

A3BL e F B rEpE S kg L o BRI EH
- W%

5.1 #-2 f E Ay & .

B2#ESMEEA T ¢ TR REE:E ROl

53wz 7= BiHcE 4 o

BAREN 2 LAl b P S TE BRELR L M AL o

4 @3 PACS k5t o

I 2 R R
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Wk | T /8

110000-3-035 |+ gﬁ 3% B e ¥ % % LR Ty

6. LR EA:
j‘};ﬁ —E’-;}Z.F/rgﬁ_ﬁ

6.2 - TEBIfRITE -
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W %% 45 : 26060B #? ' ¥ %A (Bleeding scan)
L aFadH 2Ry L 6~12 | P o
2. st A BT R E
2.1 @& : 45-99m i—x 3k (Tc-99m red blood cell) st
45-99m £ 48 (Tc-99m sulfur colloid)
2.2 # € = 4 3-5mCi(111-185MBq)

LR RMA GOSN

E

Ja

3. kRBEPIEE
31 ik TEFN MR SRR R
3.2 5 FFae % 140 KeV +10%
3.34E < . 1 512*512
3.4%4 2]
3.5 Byte / Word #i£5¢ : Word
3.6 Filc bR L F - 3R et #ici® 2 400 K counts
BT EFATE R A F L F R R
4 WhHZ
AlfEmiRARPERAF  TghG
4.2 Mg LA B BN o F 15 3 20 A 4TS 0 Mt » FUE R T 4

\f“‘ﬂ

g ﬁ?ﬁj"pé\. o

& BCC °

4.3 #-5cCa iR Rl I acbbih gt o Fogd SRR e K WP

QA BRI AF > R RESBIFY 2E -

A5 B EEF AR T fe £ T o b E RS £ INEIRE P Dk P B e
BE AL (9F 5448)-

4.6 % e PP E o VLSS QR {2 0 5 44 10 A48~ 15 A4
30 24860 ~ 48 ~2 [P~ 46 R 24 EGEFEEE (4o
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5.1 #-# A ,gga.’g\fﬂm%?%’%J I+ @3 PACS k%o
S2HEFGF T ERARI FEROEG FEFRMFE L@
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i Y% 26063B " F A & (Tc-99m ECD CBF & planar study)
1l lwda B4 %57 !

1.1 i%ﬁiﬂz AT R EWTE S T EER s BN RE 156~20 4 45 o
2. s R AR A 2

2.1 @& D 4-99m = 7 F 0 % 7 35 (Tc-99m ECD)

22 #E : &« 20mCi (740 MBq)

R E R A e o Pl N

3. B 4B AE 2

B1EE R MR B IR STED R

3.2 e Feae % ¢ 140 KeV +10%

3.3+ ] 1128 *128

3.4 %+ 24 1.4

3.5 Byte / Word 3¢ : Word

6 Bl A R F - R s 30 §)

3.7 4 BRI 3R

3.8 Fp & R 360 & (& B iiplEEE 180 &)

3.9 # b AN ¢ B

41 HEw e FRPBUAF LA E6TRE -
R VR B R AL KA
bR RALTI A S 6 0 BRI ES 90 B o
ABAFEHRNFREFEINEFEE BRI Be? o B R Bep Bh o GE
Fifm 4 o A RIE A SRR (G a2 ) -
44 FF g R E > RAP LA T HYER LS -

SR s TS
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A5 R AFRWER > KEEHHFE
46%%@&&%6@1?%@,%
47&%%6%%1%@&%%’53
S AN-SE 0

5.1 B k2 ¢ & % Elscint Xpert %384 474258 » 3% RAEIVE L Bt B 0 B

N
\wtm e
B!

A8 R R RS Y EE SRS X

52 erand e i ¥t K5 18455 #EBR LT 1 60-66 (AR
Bl ]mE)e

5.3 £ = Sinogram > ¥ &7 5% 8 Rty o

5.4 F # ihk B AL ’@FF&%%%iﬁﬂﬁi%ﬁi?EO

5.5 % T F % Bl 0.11-0.125 §1* o 6 BHFHE > € LRk 6 BEE
F oz 5 BT

5.6 7 d &k e A ks £ P ERVALERER L FER
.0.11-0.52 2 4 o

S57#K 7o ~ X7 2 3R> 2R

RN

ff s % + @1 PACS 4 % o
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ERRE A Wt T REgENE k3 WA B A (Tc-99m TRODAT-1 brain
SPECT)
1. a4 %7
L1 F AL EFRTELE > LI REEH -
2.+ it LA fE AT
2.1 &) 1 45-99m % T vkt i AYis B A (Tc-99m TRODAT-)
2.2 #% 2 4 28 mCi (952 MBq)
LRHE REA G NP
3.k BB IE
B1HE®R: M & ~BRFARTEE &
3.2 g & ¢ 140 KeV +10%
3.3 < ] 1128 *128
3.4 %4 2
3.6Byte / Word #-;% : Word
BTHHATE P BN PR © F - B e g 30 #
384+ AR 3R
3.9#Fp & & $£ 1 1 360 & (F & W p5E & 180 &)
3.10 &R B B ikt L R RR S
44 &3
ABME» Xy R EEHT > LF R R RS
4.7 5 * f""f?f%’:fﬁé‘“.rﬂfr;" R > BRGEIHT g T 4RI B
SR e AU RES Q0 R -
ABAFEH B REFFEMBAFHFENAPRIRNY o> BEPIEep B G &
Bl Ao BRI A SRR (M wgg L)
A9RFFREUPIE  BRRERLILTFRHIEFLT o

SR s TS
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I
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~
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410 AR RIEPFE  BRRFFEE LT 2w
411 v/é,avﬁ:)}%,&@%gzé B3P #H8 Banid® o

4.12 &3 % 7 “iéiﬂiiirarfﬁa AR o

Efﬁ%@“’ﬁﬁ

<P aE)e
5.8 ¢ % Sinogram > F &7 %A% 1 KRE*E o
59 Hpt BAJEIR o BFF FHPHLENE FRREFY -
5.10 X TR %Hc: 012 fI* oo s RHRFE £k s BPHFR
femH o 5 TR -
BAL Hw 5 ~ AR7H 2 TR G EH b ¥R RTALEIRE R L F S
#:14.0.14-0.52 2 4 -
512 ek @ @ * £ 8 F 5 & % Codonics NP-1600 Photographic
Network Printer 12 A4 + | ch$ B £ & % A7 2 ik o
513 EHF w7 B A s EPEE HESRL > F DN Z R R
ChF H mikEdhcount BIS L BT i0E s A uEPE AP A E - R
g7 count i@ #r“f%" ®* H =& gcount Ef ",f NP EEE >
count @ » #r 2z BRI SR G G o
514 #F v ~ KK GE R SRS EE P AP B
I PACS k% -

SR s TS
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EEREL R WAEAEP P FRELBETE A
1. SFEHIT50 T
1.1 B4 @ Bar » SPECT - Jaszczak & H = B4 o
1.2 &4k © Co-57 » Tc-99m & H & 248 -
2. b+ PR AR & A 2
2.1 Co-57 Sheet Flood Source 3 & % 5~ 10 mCi (185 ~ 370MBq) > * **
& X r‘;? °
2.2 Tc-99m Point Source ¥ 1 mCi (37 MBq)) » * & 3 54 2 gk ¢ < jp]
2.3Tc-99m ¥ 20 mCi (740 MBq) > * *t& * 3 & F 5.8 M0 3= RIEP
3 543> SPECT » Jaszczak » ¢ 2 4 (B54g o
2.4 B i 3w pAE o
3. BEwPEe
318k TEFN S AH LR Ko
3.2 $425% 1 QKDLQC (¥ = % %) » QKWKQC (# i 5#) » ECT -
4. F w3
4.1 ¥ #p)3# (routine check) :
4115 pREHGE  RAFAP PTRAIAKREIEII IV EERT £
Pong) 2R E R TR Y F R REAR)
412% & RFF TR (R - IRAR)LF L F 0 LU ﬁf(ﬁraﬂﬁié’%)o
4.1.3% & Hard Copy Device (4r Multl—Formatter)Zi T WA T
4.1.4 12 GLEVEL ip|:# Detector -k-T {¢ » & Rotate > Move in & out > Up &
Down > Tilt %2 w4 ~#H e ABRHBFLI L F o
4.2 = % &4 (daily QC) :
4214 7 QKDLQC

ESNCE A3 PR
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422p ¢ %5+ & (Background check) CBE T EFABRAREE e EE
@e)g ok %;’,1—;)57,%’? ) %—ﬁuﬁ B3t o

423 %% p & (Autocalibration) -
4.2.4#- Co-57 Sheet Flood Source T x> Collimator
4.2 5PHA Check (ip]:# st 3 Energy Spectrum £_F & %) o
4.2.63# 5 (Count Rate) Check (ks & § 4>+ % M*TE PN »Helix 5 8
~ 25 Kcount/per head) -
427z 8% 4Mcounts #1353 A (Uniformity)$ ik o
428 =25 > & & £ R0 Uniformity S-8ic 8 F 30357 - RIp -
43 F5¢ (weekly QC):
4.3.1Bar Phantom & :
4.3.1.1 #-Bar Phantom % ** Detector ¥ Flood Source F:jz & 4
M counts 7 Bar Phantom % i 11 g3 82 s+ 2 (Linearity)
% {247 & (Resolution) -
4.3.1.2 >z %1 (Quadrant) Phantom & i % *3% 7 f % /|- &5
Bo 0 5 oPiE Detector w B % f222 X~Y 3 % et st > Phantom
Bt e (il i) BT AR F NSRS Koo
4.3.2% 4 < pliE  (center of rotation test)

4321 #1mCi = % Tc-99m Point Source % ** Detector * =

Pouogggphiz g oo

4.3.2.2 1 STAT Fg4RF’ 1§ o *z#& Detector > 2 Frame Size
64x64~Zoom 4 -z~ $ ik # B Point Source % » #/x 7_Point
Source 0 & %2 90 B PF ¥ =307 & B o

4323 M ECT &2
Matrix Size : 64x64 > Zoom : 4 > Mode : Word
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Angular Sampling : 30 per head > Time per Frame : 20 sec
Angular Step : 6 degree > Scan Diameter : 50 cm
4.3.24 12 DROT > g ¥ < HAARR o
4.4 SPECT Phantom & (¥ * 2 - %)
4.4.1# 4R Daily 2 Weekly QC % % » g2 7_Uniformity - Spatial
Resolution - Linearity - Energy Peak % ¥ 7 & % -
4.4.2Phantom s &
4421 #ik# k2> Phantom 7 ®*¢ > 3 k5 90% 3 Bis iz
o AR RAE I §A2 FE o RERGET -
4422 #Tc-99m i » 3 B> 2ty Boisierd e Ho3 0
4423 FE R BFL LI BT IRE T OFETRE LA, %&é‘
EiEEd i 203 R
4424 R %3t 4ok I AR
4425 ¥ - ﬁ*wﬂ},/\,,zmg T3 5% TC-99m jior ¥ - 4 )

e

4.4.3 % Phantom & z_f8f 2 (4 ’é’%fg FERHAO0RL 00 AP AR

*+ Detector ¥ & 2% o
4.4.43 FFadg L 2 ikt Phantom (@ 1 Detector % 28 5 4p e &%) » 2 i
& 360 & - /& 27 ¢ ALf§ 3] Phantom & 2 i 4 48 -
4.45ECT 4o & B
Frame Size : 128 * 128 » Angular Sampling : 60 per head >
Time per Frame : ¥ 20 sec (FF R # 4 500 “f 2t e (Keps) F-18)
Rotation : 180 per head > Angular Step : 3 >
Zoom :1.3~2 (% frrz_Phantom = > 30 4RTF ) o
4.4.6Normalization
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4.4.7 RECONS £ ¥ 1> ¥ 12 ATTEN % BRI & » BARE ST -

5. BT o

5.1l EEPARBREGST T REMLN o
5.2 #-% % 11 810" chX kB[ T FH o

6. AL RLE !

6.1 Phantom i & -] > % 43 b5 4 o
6.2 F HEF B ¥R ihit p w1 el -
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