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Streak Artifact due to a Defective Photomultiplier Tube
of PET Although passed by DQA

Li-Chun Wu, Yu-An Yen, Chiang Hsuan Lee”

Department of Nuclear Medicine, Chi Mei Medical Center

Abstract

Background: It is generally believed that the PET image is passed by the daily quality assurance (DQA), and the
image of the day is reliable.

Method and Material: It showed PET DQA failed twice. The first time was the photomultiplier tube of the No.
6 module of the fifth ring. The engineer replaced the suspected damaged photomultiplier tube with the No. 12
module position of the same ring, and it was the second time that this has happened. The engineer performed PET
calibration, and established a baseline, after that the daily quality graph acceptance value passed before schedule
for the day.

Results: DQA passed, the PET image showed no obvious abnormality at each overlap, but there was a significant
stripe artifact in the liver axial section, and the position of the damaged photomultiplier tube was related to the
direction of the artifact. Finally, It was confirmed that the photomultiplier tube was damaged.

Discussion: The damaged photomultiplier tube was on the 5th ring, and it was the overlap of each field. It could be
the count of the first ring of the latter field fill up the count of the 5th ring of the previous field, so each overlap was
no obvious artifact, but the liver axial section was more obvious, because the liver count is the middle value, and it is
an organ that uniformly absorbed radiation, which is easier to observe.

Conclusion: Although the DQA passed, it is still necessary to observe whether the image has artifacts.
Key words: PET, DQA, streak artifact, daily quality graph
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and Reducing Muscle Injury of Personnel
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Abstract

Purpose: There are three collimator carts which loaded with different collimators and are very difficult to move in
the department. The staff even suffers muscle injury due to push-pull movements.

Methods: Laying steel plates on the ground, and using the maximum static frictional force and kinetic frictional
force of the friction types to discuss separately.

And in order to increase the ability of personnel to grasp the handle of the cart, try to wear anti-slip work gloves
during the push, the intention is to make the push process smoother.

Results: Before and after laying the steel plates, the p-values of the three carts were less than 0.001. indicating
that the maximum static frictional force was significantly improved. There was no significant difference in kinetic
friction.

After wearing anti-slip work gloves, the operating time is shortened when running on all paths.

Conclusion: There is a significant difference in the maximum static frictional before and after laying the steel plate.
And when all the paths are running, the operating time is shortened, and the execution of this work item feels much
smoother.

Key words: Occupational injury, Collimator, Friction, Anti-slip work gloves
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Improved the efficiency and quality of T1-201
myocardial perfusion scintigraphy by
CZT SPECT - cardiac phantom study

Tzai-Yang Chen'’, Kai-Wen Chuang2, Tian-Jei Hsu', Li-Fan Lien', Chuang-Hsin Chiu'

'Department of Nuclear Medicine of Tri-Service General Hospital, National Defense Medical Center
’Department of Nuclear Medicine of Taipei Tzu Chi Hospital, Buddhist Tzu Chi Medical Foundation

Abstract

Background: Myocardial perfusion imaging (MPI) plays a very important role in coronary artery disease evaluation
(1) Because of the lower detection efficiency of sodium iodide crystal in conventional gamma cameras, they
need longer acquisition time and higher radiopharmaceutical dose as compared with those of new generation of
semiconductor scanners. The semiconductor scanners use cadmium-zinc—telluride (CZT) detectors, which convert
gamma rays into electronic signals directly, can greatly increase the scintigraphy sensitivity, shorten acquisition time
and lower the radiopharmaceutical dose (2) However, there are few studies focusing on the difference of imaging
quality between these two types of scanners. Our aim is to evaluate this difference between conventional gamma
and new semiconductor cameras using a cardiac phantom.

Method: Cardiac Insert™ implantable cardiac phantom combined with associated thoracic attachment was used
in this study. Tc-99m and TI-201 were applied as imaging radioisotopes. This study used the image acquisition and
reconstruction parameters of clinical patients to simulate the actual situations. We evaluated the differences of
performance of TI-201 MPI performed on the semiconductor and conventional gamma cameras. The imagingwas
analyzed by the commercialized quantitative software (Myovation), which can demonstrate the change of the
ischemic myocardium displayed as “cold areas”. Polar map analysis with 17-segment scoring was also applied to
evaluate the difference of the image at different time. The profile analysis tool was used to evaluate the change in
the inferior and anterior wall of left ventricle.

Result: The experiments were repeated for five times. There was no significant difference in each course.
Butterworth filter with higher cutoff frequency provided higher imaging contrast, however, it reduced the imaging
quality of the base of left ventricle in SA view. The performance of the inferior wall was better in semiconductor
gamma camera, but there were more false-positive defects in the anterior-septal region. In addition, the
semiconductor gamma camera had a superior energy resolution that helped to distinguish close energy spectra,
increasing the spatial resolution of TI-201, close to that of Tc-99m imaging.

Conclusion: The semiconductor gamma camera may improve the diagnostic accuracy of the inferior wall in TI-201
MPI. However, the false-positive defects in the anterior-septal wall may occur. In addition, in the case of high lung-
to-heart ratio or low uptake of myocardium noticed on conventional gamma cameras, using semiconductor gamma
camera may greatly improve the image spatial resolution and diagnostic performance.

Key words: Myocardial perfusion imaging (MPI), gamma camera, semiconductor detector

J Nucl Med Tech 2019;16:13-22

Received 2019/11/5

Corresponding author: Tzai-Yang Chen

Department of Nuclear Medicine of Tri-Service General Hospital, National Defense Medical Center
Address: No. 325, Sec. 2, Chenggong Rd., Neihu District, Taipei City 11490, Taiwan (R.O.C)

Tel: +886-2-8792-3311 E-mail: tzaiyang@gmail.com

J Nucl Med Tech 2019;16:13-22 Vol. 16 No. 1 December 2019



Evaluation of dose distribution of different energy
photons in water: Monte Carlo simulation

Fa-Shun Tsai, Tai-Lin Jiang, Ling-Chun Ou, Cheng-Hui Lee

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

Radiation-related workers may be exposed under
different photon or particle radiation for their work.
lonizing radiation has different penetrating abilities
when they penetrate objects, and the energy
distribution released at different depths is also different.
The contribution to deep doses is also different. In this
study, the Monte Carlo simulation program simulates
the dose distribution of photons in different energies in
water, and observes the difference in the contribution
of different energy photons to the shallow dose and the
deep dose.

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. Each test simulate 10° photons of 10, 50,
100, 500, 1000, 5000 keV mono-energy photons and
80, 100, 120, 140 kVp tube voltage X-rays irradiating
on 30 x 30 x 30 cm water. A dose actor recodes 1D
dose distribution of the dose deposited and the number
of hits in a given volume. The unit of energy deposited
(Edep) is MeV.

Results:

Under 10° photons irradiation, photons with energy in
kiloelectron volts level reach the Edepyax Within the
depth of 5 mm, and photons with energy in million
electron volts level show obvious buildup area, and
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the Edepyax depth of 5 MeV photons is 24 mm. The
Edepuax depths of these X-rays are less than 8 mm.
The average energy of 100 kVp x-ray is 51.49 keV,
and Edep curve is very close to 50 keV monoenergy
photons. Due to the more low-energy component
of 100 kVp X-ray, Edep curve is higher than 50 keV
monoenergy photons within the 36 mm depth.

Conclusion:

Monte Carlo simulation provides tools for observing the
energy distribution of different energy photons through
the material. Low-energy photons release almost all
energy on the objet surface. High-energy photons
have obvious buildup region, mainly contributing deep
doses. While nuclear medicine workers are recorded
in shallow doses, the exposure of scattered photons or
X-rays should be considered.

Key words: Monte Carlo simulation, Energy deposited

J Nucl Med Tech 2019;16:23-31

Ionizing radiation is everywhere. It arrives from
outer space as cosmic rays. Naturally occurring radioactive
isotopes enter and remain in all living creatures. Indeed, all
species on earth evolved in the presence of ionizing radiation.
While humans exposed to small doses of radiation may not
immediately show any apparent biological effects, there is
no doubt that ionizing radiation, when given in sufficient
amounts, can cause harm. Engineers use radioactive material

in oil well logging operations and in soil moisture density
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gauges. Industrial radiographers use x-rays in quality control
to look at internal structures of manufactured devices. Exit
signs in buildings and aircraft contain radioactive tritium to
make them glow in the dark in the event of a power failure.
Many smoke detectors in homes and commercial buildings
contain radioactive americium. In medicine, x-rays produce
radiographs for diagnosis of internal injuries and diseases.
Nuclear medicine physicians use radioactive material as
tracers to form detailed images of internal structures and to
study metabolism. Therapeutic radiopharmaceuticals are
available to treat disorders such as hyperthyroidism and
cancer. Radiotherapy physicians use gamma rays, electron
beams, neutrons and other types of radiation to treat cancer.
(1]

Exposure to ionizing radiation can also result from
irradiation from an external source, such as medical radiation
exposure from x-rays. External irradiation stops when the
radiation source is shielded or when the person moves
outside the radiation field. People can be exposed to ionizing
radiation under different circumstances, at home or in public
places, at their workplaces, or in a medical setting. Working
staffs in nuclear medicine and radiology departments involves
the use of isotopes and x-ray exposures, which contribute
to the considerable value of an equivalent dose received.
Radiation working staffs usually use thermoluminescence
dosimeters as radiation recording media. Radiation dose
monitoring for radiation working staffs during clinical
training and routing work is necessary to demonstrate the
extent of radiation protection issues present, as well as to
instill in them an awareness of safe practices that they will
carry with them throughout their careers.

Photons of different energies have different penetrating
abilities when they penetrate objects, and the energy
distribution released at different depths is so different. And
the contribution to deep and shallow doses is also different.
The International Commission on Radiation Units and
Measurements (ICRU) and the International Commission
on Radiological Protection (ICRP) recommend a 0.07 mm
depth that generally corresponds to the interface between

the dermis and epidermis layers of the skin for skin dose

J Nucl Med Tech 2019;16:23-31

assessment [2]. Charged particle equilibrium does not exist
at this depth and the dose gradient is very high in the buildup
region. Therefore, the choice of a suitable measurement
device is important. Monte Carlo simulation may be a good
tool to evaluation of dose distribution of different energy
photons in material.

This study attempts to use the Monte Carlo simulation
program to observe the energy distribution of different energy
photons as they pass through the material and analyzing the

contribution to the deep and the shallow dose.

Materials and Methods
The GEANT4 Application for Emission Tomography

(GATE) encapsulates the GEANT4 libraries in order to
achieve a modular, versatile, scripted simulation toolkit
adapted to the field of nuclear medicine. In particular,
GATE provides the capability for modeling time-dependent
phenomena such as detector movements or source decay
kinetics, thus allowing the simulation of time curves under
realistic acquisition conditions [3, 4]. All of the Monte Carlo
simulations were performed using the GATE version 7.2
with GEANT4 version 4.10 in this study. System geometric
setting: The Photon source set as “General Particle Source”.
Source surface distance (SSD) is 5 cm, the beam shape as a
3 mm wide pencil beam. Each test simulate 10°* photons of
10, 50, 100, 500, 1000, 2000 keV mono-energy photons and
80, 100, 120, 140 kVp tube voltage x-rays irradiating on 30 X
30 x 30 cm water phantom. The x-ray spectrum is generated
by SPEKTR 3.0 [5]. The SPEKTR is a computational toolkit
witch has been developed to calculate x-ray spectra based on
the TASMICS algorithm, updating previous work based on
the TASMIP spectral model. The toolkit includes a Matlab
function library and improved user interface (UI) along with
an optimization algorithm to match calculated beam quality
with measurements [5]. The SPEKTR 3.0 setting GUI as
illustrated in Figure 1.

The beam hits the water cube surface and deposits a
dose under the surface of the water. A “DoseActor” with
matrix size 1 x 1 x 300 is attached to water cube. The volume

of the water cube is divided into 300 slices perpendicular
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Figure 1. The GUI of the SPEKTR 3.0 software. The GUI allows users to generate x-ray spectra, modify filtration, and

calculate beam-quality characteristics.

to the incident beam. At each slice the deposited energy is
computed. This actor recodes 1D dose distribution of the
dose deposited and the number of hits in a given volume. The

unit of energy deposited (Edep) is MeV.

Result
The x-ray spectrum distribution generated by SPEKTR

3.0 was showed as Figure 2. A plot of number of photons
per energy interval versus photon energy is referred to
as a photon spectrum. X-ray photons produced by an
x-ray machine are heterogeneous in energy. The energy
spectrum shows a continuous distribution of energies for
the bremsstrahlung photons superimposed by characteristic
radiation of discrete energies. The maximum energy in
kiloelectron volts (keV) is numerically equal to the voltage

difference between the anode and the cathode in kilovolts

>t
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peak (kVp). The average energy of 80, 100, 120, 140 kVp
x-ray generated by SPEKTR 3.0 is 45.24, 51.49, 56.9, 61.85
keV. In Geant4, when a hit occur, energy is deposited along
a step line. We plot the x-ray dose deposition along the depth
of the water absorber as Figure 3. The water phantom is
uniform density, so the energy deposited per unit depth is
proportional to the absorbed energy. The buildup region is
the initial dose buildup to a maximum from a depth of zero to
maxmum energy deposited (Edepy,x). This phenomenon is
due to the finite range of the electrons created which initially
pile up, increasing the dose. We normalized the Edepy,x
value to 100%. The normalized energy deposit as a function
of depth for various tube voltage x-rays were showed in
Figure 4. In Figure 5, the spectra for monoenergetic 50 keV
gamma-ray, all photons in a monoenergetic photon beam

have the same energy. The energy deposited in water cube

2019F 12 H 1614
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Figure 2. Simulation x-ray spectrum distribution generated by SPEKTR 3.0.

Figure 3. The energy deposited in water cube calculated by GATE 7.2 with 80, 100, 120, 140 kVp x-ray.

J Nucl Med Tech 2019;16:23-31 Vol. 16 No. 1 December 2019
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Figure 4. Normalized energy deposit as a function of depth for various tube voltage x-rays.

Figure 5. Typical spectra for monoenergetic 50 keV gamma-ray and heterogeneous 100 kVp x-ray beams. The area under the

curve represents the total number of photons in the beam.

calculated by GATE 7.2 with 10, 50, 100, 500, 1000, 2000
keV monoenergetic gamma-ray photons were showed in
Figure 6. And the histogram of normalized energy deposit
along the water cube for various monoenergetic gamma-ray

photons were showed in Figure 7. Figure 8 illustrated the

>t
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energy deposited in water cube of monoenergetic gamma-ray
and 100 kVp x-ray.

At a depth of 1-36 mm the energy deposited 100 kVp
x-ray is higher than 50 keV gamma-ray, 37-175 mm deep 50
keV gamma-ray is higher than 100 kVp x-ray, and after 176

2019F 12 H 1614
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Figure 6. The energy deposited in water cube calculated by GATE 7.2 with 10, 50, 100, 500, 1000, 2000 keV monoenergetic
gamma-ray.

Figure 7. Normalized energy deposit as a function of depth for various monoenergetic gamma-ray photons.

J Nucl Med Tech 2019;16:23-31 Vol. 16 No. 1 December 2019
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Figure 8. The energy deposited in water cube of monoenergetic 50 keV gamma-ray and 100 kVp x-ray.

mm they were similar. The average energy of 100 kVp x-ray
generated by SPEKTR 3.0 is 51.49 keV, but large amount
of low energy composition making the different with the 50

keV gamma-ray.

Discussion
Ionizing radiation is a type of energy released by atoms

that travels in the form of electromagnetic waves (gamma
or X-rays) or particles (neutrons, beta or alpha). Ionizing
radiation is categorized by the nature of the particles or
electromagnetic waves that create the ionizing effect. These

have different ionization mechanisms, and may be grouped as

REEREEE 2019;16:23-31

directly or indirectly ionizing. Any charged massive particle
can ionize atoms directly by fundamental interaction through
the Coulomb force if it carries sufficient kinetic energy. This
includes atomic nuclei, electrons, protons, and energetic
charged nuclei stripped of their electrons. When moving at
relativistic speeds these particles has enough kinetic energy
to be ionizing [6-8].

Indirect ionizing radiation is electrically neutral
and therefore does not interact strongly with matter. The
ionization effects are due to secondary ionizations. Even
though photons are electrically neutral, they can ionize atoms

directly through the photoelectric effect and the Compton

2019F 12 H 1614
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Effect. Either of those interactions will cause the ejection
of an electron from an atom at relativistic speeds, turning
that electron into a secondary beta particle that will ionize
many other atoms. Since most of the affected atoms are
ionized directly by the secondary beta particles, photons are
called indirectly ionizing radiation. The generic term indirect
ionizing photon is therefore used to describe both of x-ray
and gamma-ray. When an x-ray or gamma-ray beam passes
through a medium, interaction between photons and matter
can take place with the result that energy is transferred to
the medium. The initial step in the energy transfer involves
the ejection of electrons from the atoms of the absorbing
medium. These high-speed electrons transfer their energy by
producing ionization and excitation of the atoms along their
paths.

In Figure 3 and Figure 4 for kilovolatage level x-ray
beam the maximum dose all appear within 5 mm depth.
Especially the 10 keV photons Edep curve rapidly drops after
it reaches Edepy,x in the first 1 mm thickness. US Federal
Communications Commission material defines ionizing
radiation as that with a photon energy greater than 10 eV,
equivalent to a far ultraviolet wavelength of 124 nanometers
[9]. It may inflict reactive skin damage, although they do not
cause erythema [5]. This means that low-energy photons in
an x-ray spectrum do not contribute to image formation, but
only contribute to patient and staff exposure. In other words,
the tissue of the body selectively filters out the low-energy
photons, so called beam hardening effects.

For megavoltage photon beams the surface dose is
generally much lower than the maximum dose, which
occurs at a depth z max beneath the patient’s surface. In
megavoltage photon beams the surface dose depends on the
beam energy and field size. Surface dose decreases as photon
energy increases. As beam energy increases, these scattered
photons are more forwardly directed (away from the surface),
reducing the dose contribution at the surface. Most therapy
beams have reached at least 90% of their maximum dose
within 1 cm of the surface.

The radioisotopes most widely used in nuclear medicine
*"Tc and "F, witch emission photon energy
140 keV and 511 keV. While nuclear medicine workers are

department are

J Nucl Med Tech 2019;16:23-31

recorded in shallow doses, the exposure of scattered photons

or x-rays should be considered.

Conclusion
Monte Carlo simulation provides tools for observing

the energy distribution of different energy photons through
the material. Low-energy photons release almost all energy
on the objet surface. High-energy photons have obvious
buildup region, mainly contributing deep doses. While
nuclear medicine workers are recorded in shallow doses, the

exposure of scattered photons or x-rays should be considered.
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DKL L 5 FT 38 12 Bl 2% Y BRE O 32 FE A B B B - IR )
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e N g & % (SPECT) FIIEF3& R (PET) B3 E - 1
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EH RS R AP 5 o Fn] 24 Vi BARE Jo3 B CAOs F 215 B T
e ~ IS T IR ST R E D~
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REZJRIA o H Bl AT F AR PR B 2 ERAE IR A Z IE i 52
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Flutemetamol » 7] FHAHHINSER R 43H Ap LA » A &#Bh
MR PREZ IS 5 RSP SR AU R E - (SR 7 [e) SEIREE o
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A2 [8] » SRIMASHER FBB s FIRERIEE UL & (93.5%) H
H K (56.2%) (9] » H 4455 AR FBB fARH) R A&
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AR E T BER - HARSEES Amyloid-positive 1-2 5 VYL
I8 N\ RS HAR AU K BE 4 FBB 459N & SATETE AR
FE R AR 0 HARIEE Amyloid-negative 1-4 © R 5258
A UGB IR E - fe g 5 O BRIy B2 1 E

AR A ERRE P E TSR - (8]

— CEREBERETEESEDDETERPERES
B ETREFRER R IREE
RAGAAEME R E FoP B - BUERR FDG e &

TEEAAAIRY » 1£ SNM guideline [10] 2 T » HUHhliZ2

% I SRR 3 R R AR B 2R GE Discovery 710 PET/

CT Scanner % &% & » AHLES F-18 Florbetaben [ 2%

BMEE R ARET T — EEE AR (8] 0 FFHIRIEHE Ak

AR EEEESEE - R REE - EfeEEes

SPEEE RO AERE B AT

(—) WA HEf -
1. J® N¥N4T F-18 Florbetaben [F 1-3& 25 £ 4 /)
1530

2. FMER AR IR T AT LLGTE ~ =75 L oRARLE
i S SR AR 77 2O -
3. AMER AR AR ERBIGIE - 35 SRR A -
4. BERIEEFEEEE N T 28 FBB YR - &
WA AR — HAFZE
( —) F-18 Florbetaben 25 & M AL SEFR 7
1. AR A\ & £ 300 MBq (8.1 mCi) » H A FH| &

S FEBZ F-18 Florbetaben PET HIE & 7717

Quantification Analysis of F-18 Florbetaben PET In Dementia Patients

75 30 Toa o 185 AR A R S I 6 D
Iml > #EVESHHSTE N 10 ml o

2. AAEERTEM A SNR - A RRF R ANMS A -

3. B B ey S IR I R EOU I B 0 B B 2 2= By
AT -

4. ST AEERTE > FEGEANE B AT E W REGTE 1
AffE T ECEk o

5. REERNBMEEEH

6. Bt M ISR BE R R A E » RETFR
FHERARTE BT > %5 S8R A A2 B A B /K DURE (R i
HE R -
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1. F-18 Florbetaben 1F -3t i 71 861 4 52 1% 7)
B EE KR » A3 1% 90 4 01T PET/CT
HEGE R o SR #EIBAGER (20 mins/bed) » firdi
LB —F HH 5/ i o F-18 Florbetaben &3 &
REE F R 1 % o B PR A0 B ) — AR B e 11
g s 0 FBB BSEGE R 2EIET < (8]

2. T FH SF 2R e H Al [ R 7 1] 7 908 FEBEER - 5
WEYVIEE LR B G E o

= HERDNTE

7 /1.0 FBB A &6 5% 15 57 #1 3% F PMOD #X # 1
PFUS £ z{ (version 3.9, PMOD Technologies Ltd., Zurich,
Switzerland) > 1T FBB IEENERIER GOS0 » Hio
Gy praniE —Frs > #EHR =KD EE o

]/— ~ ZAEFABRER » Ry seal & Flin ~ VA ~ BRI ~ i 58 4 Rrad s I B e 2 558 (Mini-Mental

State Examination; MMSE) 478§

Diagnosis Age (y) Gender Education (y) Disease duration (y) MMSE score
Amyloid-positive 1 64 M 12 4 12
Amyloid-positive 2 59 F 6 3 13
Amyloid-negative 1 76 M 12 0 29
Amyloid-negative 2 64 F 12 0 19
Amyloid-negative 3 69 M 18 0 30
Amyloid-negative 4 49 M 18 0 27
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WBE— ~ S CT ¥ PFUS 8 R CT 1 IE (CT to
CT Alignment)
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Clinical Toolbox) & {EA » F AJR ANEHR CT 5260t
171% » LLPFUS F2 20 CT-CU & 1IN T CT S5 IE
#i AL 15 ¥E (Template-based Normalization for CT) > #§ H
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{5 1 B PFUS CT Template ¥ & 1% 67 7 4 — fH i L B b5
(Transformation Data) > [ #4582 fc #5958 A MEER CT 525
Eil PFUS CT Template ") 3D 3/ #3515 E (/U ©

BE T~ PET ¥} CT #% 1E K il & (PET to CT Alignment
and Fusion)

BoAM i A8 A RS SR 09 1E - FBB 2 {& (Patient FBB
Brain PET Images) £ A PFUS f2 X P » 1R 15 5 B4
) Transformation Data * A" °] LIETT IE - HSER s {5y 58
T Bl & 2 B (Reslicing and Fusion) » AT A&7 B8 1F 1
A%/ AR BilEil PEUS CT Template 54511 » BRFH 514 AN

A% [E 1 FBB fi§ &5 5 ¥l PFUS CT Template 31T 5 (&
Rl (Fusion Images of PFUS CT-CU Template And Patient
Brain PET Images) °©

HEE= ~ HEHUIEER ST FBB 1H K B3R 71T (Segmenta-
tion of Brain Regions And Data Analysis)

FH/A PFUS CT Template 37 #8525 H £ 6L & BEER RIS
& TE VLB A i A A BSIE & % (Load Brain Atlas)
50 AT LA B LRAIUIE AR 1 BE FBB TG 1 » FRARBRA TR £y
T OKHEHL FBB SEV) RS 73 Ari T BB T 70 A > Arpl
& FI| F GraphPad Prism 4 %) # &1 #X #% (GraphPad.Prism.
v6.07) EEFTIRAEH BEHAE T S B R0 # o

B R
—  FBB ZY);1511%& 90 DI I RENSS:

fiEl — 55 FBB 1E 1% 90 7> SERAHIE 1-##RE FBB 2£9)
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KAEFIER# F-18 Florbetaben PET HE & 777

Quantification Analysis of F-18 Florbetaben PET In Dementia Patients
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FBB ZEV)HERA  F5HHFG R PRUS F2 X NEAREH7 2% - £
{1 AT LA I SR 1 [ S5k FBB ZE 495 FE 1Y) SUVR {H
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B 1 & (FBB+) ZF15 SUVR fH /2 0.909+0.14 5 K&K
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BRAE BRI FEE LA > 3 R R LB A M i HY SUVR
{8 53 i [ - [ b B R R B SRS R B e R
SUVR fiE 57 {1 B 5 B2 14 R85 {1 b A B AN [R]
b5 1 % SUVR {7 i i 42 /& 2 E A (FWHM = 30%)
ke B E (FWHM = 22%) & » BB oG IR E S
ket BE A M HEUREGTE B EEEHE SUVR fE 5
A E K B = A R 1 FR 2 SUVR fiE o RAR At n]
L& K& FBB #HL.2 ZF15 SUVR {H 43 ffi [ 52 FWHM
S > 1oh BTG DR P11 S 58 I T R A 2 1 4 DB 12 P
PESBE VR 7 (iR o

» fEBR B =i FBB Y EENR IR D TR

I/l DY 5% B 8 P E  4% FBB 459 # B SUVR B85 7>
Mt SR - Bfa 1k R M I > R B RS R B T R
H{ERAEE (frontal) ~ FHEE (temporal) ~ FLIE (occipital) ~ TH
% (parietal) AT (cingulum) [F) SUVR BEZ# 5
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B = ~ KA & 1 TS 2R T Bl R PR 2 ST I B FBB AU 7F12 SUVR il -

BP0 ~ FSES XS [ 5 FBB SEW7{£ R & 1 P ME R TEREEE (frontal) ~ BHIE (temporal) ~ FL3E (occipital) ~ THHE (parietal)
FIHIAEE (cingulum) S K SUVR BB 704

J Nucl Med Tech 2019;16:33-43 Vol. 16 No. 1 December 2019



RURFED PRUS 1220 1T FBB S5V REFSET I G s 6 7y
HFef SR > B AC i DA 8 ik 40 B P R PR I R B
e - R LUSE A Bt 9 A2 (L ARG I i I S I ' [ 5 B
(B TR T o0 AT EL R

50 M

2 BE (Dementia) & — 8 iR 1 JE 1E & 19 & L3R
R WL RIBHAEE NWLRACE R 20 1505 a5
R 2L » SRR R A B2 B B8R 1) HE R T FR AR A
b o 35 Rl I 5% B 1) R i e A 37 P e o O E 1) 93
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AGKE I & 1 2K 5 & FBB SE93ERE o #Eih
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Quantification Analysis of F-18 Florbetaben PET
In Suspected Dementia Patients
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National Defense Medical Center, Taipei, Taiwan
’Chinese Association of Radiological Technologists & Taipei Association of Radiological Technologists

Purpose: Alzheimer’s disease (AD) is the most common type of dementia, accounting for 60% of all dementia,
and therefore establishment of accurate diagnostic and image analytic tools for AD patients are quite important.
Recently, we has established the standard PET imaging protocol of F-18 Florbetaben (FBB), a beta amyloid (AB)
specific-binding PET tracer for AD patients. However, the visual inspection with semi-quantitative analysis of FBB
PET images may be inconclusive in some clinical interpretation. The aim of this study was to establish a computer-
assisted image quantification method for objective assessment for FBB PET.

Methods: We collected six clinically suspected dementia patients for FBB PET. The static imaging was acquired
by GE 710 PET/CT scanner. Imaging was acquired 90 minutes after FBB administration (20 mins/bed). Quantitative
analysis of FBB PET was done by PFUS analysis of the Pmod software (version 3.9, Pmod Technologies Ltd.,
Zurich, Switzerland).

Results: Static FBB PET imaging acquired at 90 minutes after FBB injection showed marked difference in grey
matter FBB uptake and mean SUVRs histogram distributions between amyloid-positive and amyloid-negative
patients. The grey matter FBB SUVRs (using pons as reference region) of amyloid-positive patients and amyloid-
negative patients were 0.909 * 0.14 & 0.657 * 0.14, respectively. The SUVRs of frontal, temporal, occipital, parietal,
and cingulum regions in amyloid-positive patients showed significantly higher than those in amyloid-negative
patients.

Conclusions: We have established a computer-assisted quantification method for FBB PET scan which could
complement the current visual inspection method in FBB PET. It may greatly facilitate the clinical diagnosis of AD. In
the future, we will plan to collect more FBB images to calculate the correlation coefficient between amyloid-positive
and amyloid-negative patients.

Key words: Dementia, Alzheimer’s disease (AD), F-18 Florbetaben (FBB), Beta amyloid (A), Pmod
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