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Effect of Table Position on Patient Dose and Image Noise
in PET/CT Scan with Automatic Exposure Control

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

The aim of this study is to evaluate the effect of the
impact of table positioning errors on radiation dose and
image quality with automatic exposure control by a *Ge
cylinder phantom in PET/CT scans.

Materials and Methods

The **Ge cylinder phantom was scanned using
Siemens Biograph mCT PET/CT scanner with various
table vertical off-centering: —150, —100, 0, +100
and +150 mm. Scanning and image reconstruction
parameters were as routine PET/CT scan. Each PET
scan was performed with emission time 10 mins.
Opened each CT and PET image sets with TrueD
application software, and placed a 10 cm diameter
ROI on the center of cylinder phantom in every slice.
The mean signal in the ROI (ROI,.,,) and the standard
deviation (ROlgp) in the ROI were recorded. The ROlg
of the CT numbers was used as a measure of the CT
image noise. We also recorded the volume CT dose
index (CTDIvol) and the dose-length product (DLP) of
each CT scan.

Result

The distortion of topogram will misinform the CARE
Dose4D algorithm to the phantom size. The Effective
mAs, CTDI and DLP decreased almost 22.72% and
27.27% in phantoms 100 mm and 150 mm below
isocenter (forward to detectors) and the CT image
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noise level increased by 46.53% and 83.71%. The CT
image noise level increased by 9.84% and 22.09%
in phantoms 100 mm and 150 mm forward to x ray
tube, although the Effective mAs, CTDI and DLP
increased almost 31.81% and 59.1%. And there are no
significant differences between PET images. The active
concentration were 4.00, 3.99, 4.08, 3.99 and 4.00 kBq/
cc for table vertical off-centering —150, —100, 0, +100
and +150 mm.

Conclusion

Modern PET/CT scanners all equip with AEC to
minimize radiation exposure while maintaining
diagnostic image quality. As our phantom test results,
dose optimization efforts to reduce radiation dose
while maintaining image noise may be compromised
in miscentered, although there were no significant
differences between PET images. Correct positioning
at the gantry isocenter is important to maintain optimal
patient dose in PET/CT scam.

Key words: PET/CT, radiation dose, automatic
exposure control, AEC, CTDI
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The CT images in PET/CT scan can be used to correct
PET scans for photon attenuation and for diagnosis reference.
There has been a corresponding increase in the number of
PET/CT examinations performed around the world in last

decade. Considering about the patient protection, low-dose



Legxe &
Fa-Shun Tsai, et al

CT is usually chosen in the PET/CT examinations. One of
the technologies used to reduce dose in CT is automatic
exposure control (AEC), which aims to automatically
modulate the tube current to compensate for variations in
patient attenuation. The AEC is a generic name for any
technique aimed at optimizing dose utilization by adjusting
the tube current in real-time to accommodate differences
in attenuation due to patient anatomy, shape, and size. The
tube current may be modulated as a function of projection
angle, longitudinal location along the patients, or both. Today
practically all-modern CT and PET/CT systems are delivered
with AEC systems operating with tube current modulation.
[1-5]

Today, most PET/CT scanners use lasers to aid the
technologist in positioning the patient. After the patient is
positioned on the bed, the technologist come back to the
PET/CT control console and performs a “topogram” of the
patient so the appropriate region of interest can be selected
for the diagnostic scan. Topogram is a projection image used
to localize the start and end locations of a scan. Technologists
may perform either an anterior-posterior topogram, or a
lateral topogram, or both. The topogram is also used to
measure the attenuation characteristics of the patient so the
scanner can employ the appropriate automatic exposure
controls.

In this study, we use the Siemens Medical Solutions
(Erlangen, Germany) Biography mCT PET/CT scanner as
the AEC test system. The Siemens system uses a combined
tube current modulation system called CARE Dose4D.[6, 7]

CARE Dose4D performs automatic tube-current
modulation in the angular and longitudinal directions and
also adapts to different anatomical regions and patient
sizes. The first step in using CARE Dose4D is to acquire
a topogram of the patient, which the software will use to
determine the required tube current for each projection of the
entire scan. Based upon the topogram data, the attenuation
for one projection (anterior-posterior) is measured and the
attenuation for the complementary projection (lateral) is
calculated with consideration given to the patient girth and

anatomic region (head, thorax, pelvis, etc.).

J Nucl Med Tech 2017;14:1-8

Next, the user checks the CARE Dose4D box in the
selected scan of the protocol. Marking this box disables the
manual effective mAs entry and allows a value to be entered
into the QRM field. Quality Reference mAs (QRM): The
technique parameter entered by the user to determine the
desired level of image quality. The QRM is expressed in
terms of effective mAs. The QRM is set equal to the effective
mAs that produces the desired image quality on a standard-
sized patient. During the scan, the tube current (and therefore
the effective mAs) is automatically adjusted to compensate for
variations in patient size and attenuation, thereby providing
image quality consistent with that obtained using the QRM
level for a standard-sized patient, but appropriate to both
smaller and larger patients. The CARE Dose4D software
then calculates the estimated optimal tube current for every
angular projection. The tube load and system limits are also
considered to ensure appropriate tube capacity through out
the scan. During the scan, CARE Dose4D will perform on-
line attenuation-based tube current-modulation. This fine-
tunes the predicted optimal tube current values which
estimated from the topogram data, according to the actual
attenuation measured 180 degrees earlier in the tube rotation.
This allows the system to adapt to temporally varying levels
of attenuation, such as from the injection of contrast media or
due to patient motion between the topogram and actual scan
acquisition, as well as to optimally modulate tube current
in extremely elliptical regions, such as the shoulders. The
on-line feedback system reads the transmission values at a
given angle and uses that information to predict the optimal
tube current for the projection that will occur 180 degrees
later in the tube rotation. The system lowers the tube current
through areas of the body that have a decreased attenuation
relative to the “reference attenuation level” of a standard-
sized patient and raises the tube current where the anatomy is
more attenuating. The reference patient is defined as a typical
adult weighing 70-80 kg or a typical child weighing 20 kg.
The technique will decrease the tube current for slim patients
or body parts of a patient and increase the tube current for
obese patients or body parts of a patient. However, these all

depend on a reference topogram, and table positioning errors

Vol. 14 No. 1 December 2017
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may cause topogram distortion.

The purpose of this study is to evaluate the effect of
the impact of table positioning errors on radiation dose and
image quality with automatic exposure control by a “Ge

cylinder phantom in PET/CT scans.

Materials and Methods

The **Ge phantom (model CS-27, Siemens Medical
Solutions, U.S.A) is a polyethylene cylinder including the
radioactive resin matrix inside. The radioactive element is
uniformly distributed in a cylindrical mold 20 cm in diameter
by 27 cm long. The cylinder phantom was scanned using
Siemens Biograph mCT PET/CT scanner with various table
vertical off-centering: —150, —100, 0, +100 and +150 mm.
Scanning parameters were as routine PET/CT scan: slice
thickness 2 mm, slice interval 2 mm, total 112 slices, rotation
speed 0.5 sec/ rotation, Pitch 0.8, 120 kV, effective tube
current-time product (Effective mAs = tube current x rotation
time/ pitch) 40 mAs, no dose modulation. The raw data were
reconstructed using FBP with a B30f kernel and extended
FOV 78 cm. PET scan were performed with emission time
10 mins. PET images were reconstructed with 3D OSEM 2
iteration, 24 subsets, Gaussian filter FWHM 2 mm, zoom

factor 3.

X ray Tube

Detectors

X ray Tube

”

Detectors

All CT and PET images were analyzed by Siemens
Syngo Multimodality Workplace (MMWP) workstation.
Opened each CT and PET image sets with TrueD application
software, and placed a 10 cm diameter region of interest
(ROI) on the center of cylinder phantom in every slice. The
mean signal in the ROI (ROI,,,,) and the standard deviation
(ROIgp) in the ROI were recorded. The ROIg, of the CT
numbers was used as a measure of the CT image noise. We
also recorded the volume CT dose index (CTDI,,) and the
dose-length product (DLP) of each CT scan.

Result

The relationship between the bed off-centering and
topogram distortion is showed in Figure 1. If the phantom
is close to the X ray tube, the phantom appears wider on the
topogram than it actually is, showed as the Figure 2. The
Effective mAs, CT dose index and the dose-length product,
mean and standard deviation CT number of each CT scan
are showed in Table 1. The distortion of topogram will
misinform the CARE Dose4D algorithm to the phantom size.
In table off-centering +100 mm and +150 mm CT data, the
phantom appears narrower in topogram than it actually is.
When compared to the phantom which is properly centered

in the scan field, the resultant images have lower Effective

X ray Tube

Detectors

Figure 1. Vertical off centering will change the magnification of the topogram.

AEEREEET 2017;14:1-8
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Figure 2. If the phantom is close to the X ray tube, the phantom appears wider on the topogram than it actually is. On the other
hand, if the phantom is close to the image detectors, the phantom appear narrower than it actually is. These distorted
topogram misinforms the AEC algorithm regarding the patient width.

Table 1. The Effective mAs, CT dose index and the dose-length product, mean and standard deviation CT number of each CT
scan. Noise is measured with standard deviation of the center ROI

Table Off Centering Effective mAs DLP (mGy.cm) CTDIvol Mean CT number (HU) Noise
—150 mm 35 61 261 61.64 17.24
—100 mm 29 51 2.15 63.99 15.51

0 mm 22 39 1.64 63.18 14.12
+100 mm 17 30 1.28 63.98 20.69
+150 mm 16 29 1.23 61.48 25.94

mAs and more noise. In table off-centering —100 mm and
—150 mm CT data, the exams take higher Effective mAs,
but CT images still have more noise than those when the
phantom was properly centered in the scan field. The mean
CT number (ROIL,,,) of each CT slice is showed in Figure
3. The image noise (ROIgp) of each CT slice is showed in
Figure 4.

And there are no significant differences between PET
images. The active concentration are 4.00, 3.99, 4.08, 3.99
and 4.00 kBg/cc for table vertical off-centering —150,-100, 0,
+100 and +150 mm.

Discussion

The spatial distortion due to the geometry of the fan
beam affects the location of objects in the topogram in both
the anterior-posterior and lateral directions. There is no
distortion along the long axis of the patient because the CT

topogram beam is tightly collimated so the edges are nearly

J Nucl Med Tech 2017;14:1-8

parallel in the cranio-caudal direction.[8] When phantom
moves forward to detectors, it appears narrower in topogram
than it actually is and AEC will tune down the tube current.
The resultant images may be too noisy. In this study, the
Effective mAs, CTDI and DLP decreased almost 22.72%
and 27.72% in phantoms 100 mm and 150 mm below
isocenter (forward to detectors). And the CT image noise
level increased by 46.53% and 83.71% in phantoms 100 mm
and 150 mm forward to detectors. When the phantom moves
forward to X ray tube, it appears wider in topogram and
AEC will over gain the tube current. The resultant exam may
use more dose than necessary. Theoretically the CT images
should be better then the phantom is properly centered in
the scan field. The opposite results are shown in this study.
The CT image noise level increased by 9.84% and 22.09%
in phantoms 100 mm and 150 mm forward to x ray tube,
although the Effective mAs, CTDI and DLP increased almost
31.81% and 59.1%.

Vol. 14 No. 1 December 2017



Modern x-ray CT scanners always use a beam shaping

component,

“bowtie” applies to a class of filter shapes featuring bilateral

symmetry with a thickness that increases with the distance

CT number [HU]

Noise level [HU]

KB G PET/CT (/1 AEC HiH 5
Effect of Table Position on Patient Dose and Image Noise in an AEC PET/CT

from the center. These compensating filters are used to

which is referred to as a bowtie filter. The term shape the x-ray beam. They reduce the radiation dose to the

Average CT number of ecah CT slice

70
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1 11 21 3t 41 51 61 71 81 91 101 111
CT Slice number

Figure 3. The mean CT number (ROI,,.,,) of each CT slice.

Noise Level of each CT slice
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CT Slice number

Figure 4. The image noise (ROIyp) of each CT slice.

K EERS EASE 2017:14:1-8 2017F12H 14814

— Table -150 mm
— Table -100 mm
—Table Omm

— Table +100 mm
— Table +150 mm

— Table -150mm
— Table -100mm
— Table Omm

— Table +100mm
— Table +150mm

patient and help to minimize image artifact. A bowtie filter

is normally a piece of material, which is placed between the
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x-ray source and the object to be imaged. Filtering the x-ray
beam helps to reduce the range of x-ray energies that reach
the patient by removing the low energy x-rays. These low
energy x-rays are readily absorbed by the patient, therefore
they do not contribute to the CT image but do contribute to
the radiation dose to the patient. In addition, creating more
uniform beam intensity improves the CT image by reducing
artifacts that result from beam hardening.[9, 10] Figure 5
illustrate the slice profiles without and with the bowtie filter.
Different filters are used when scanning the body than when
scanning the head. Human body anatomy typically has a
round cross section that is thicker in the middle than in the
periphery. Hence, body-scanning filters are used to reduce the
beam intensity at the periphery of the beam, corresponding to

the thinner areas of a patient’s anatomy.

? X ray Tube 8

i &
g .. &

e Detectors :

Bowtie Filter

Figure 5. Illustration of slice profiles without (left) and with
(right) the bowtie filter.

Using filters not match with the patient's shape will lead
to either under or over exposing the periphery with respect to
the center. If a patient is off-center, the center and periphery
won't match up with the bowtie filter, as showed in Figure
6. If a patient is not properly centered, increased x-ray flux
meant for the center of the patient would fall towards the
periphery and over exposed. And the center of the patient
would now be in the region of decreased x-rays meant for
the periphery; this region would be under exposed and thus
appear noisier in the resulting image. Note that vertical off
centering will also bias the automated exposure control
features because it will change the magnification of the

topogram.

J Nucl Med Tech 2017;14:1-8

v
|

Figure 6. Illustration of the slice profiles of phantom
miscentering with a bowtie filter present. While
this illustration shows lateral miscentering, the
vertical miscentering would have exactly the same
effect as the tube rotates around the phantom.

Patient miscentering is an important factor that
increases patient dose and image noise where technologists
cannot afford to spend sufficient time for patient positioning.
Patient centering errors occur frequently in clinical CT scans.
Typically, patients may be positioned slightly too low with
regards to scan isocenter.[11] A study which considered
a single imaging center reported that 95% of patients
undergoing chest and abdominal CT examinations were
miscentered in the vertical direction within the gantry. And
that study have reported that localizer radiographs extended
13 cm (average) beyond defined region of interest.[12, 13] In
early studies, when miscentered by 3 and 6 cm, the surface
dose on a 32 cm CTDI phantom increased by 18% and 41%
while image noise also increased by 6% and 22%.[14]

As aresult, dose optimization efforts to reduce radiation
dose while maintaining image noise may be compromised in
miscentered patients.

When the phantom moves forward to X ray tube, it
appears wider in topogram and AEC will over gain the
tube current. The resultant exam may use more dose than
necessary. Theoretically the CT images should be better than
those when the phantom is properly centered in the scan

field. In our phantom test, when phantom is centered forward

Vol. 14 No. 1 December 2017
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to X ray tube, an increase in noise is seen as the x-ray beam
is more attenuated by the thicker portion of the bowtie filter,
even the AEC increase the beam currents for a distortion

topogram.

Conclusion

Modern PET/CT scanners all equip with AEC to
minimize radiation exposure while maintaining diagnostic
image quality. As our phantom test results, dose optimization
efforts to reduce radiation dose while maintaining image
noise may be compromised in miscentered, although there
are no significant differences between PET images. Proper
table position is critical to avoid excess dose and noise
from the bowtie filter and AEC system. Correct vertical
positioning at the gantry isocenter is important to maintain

optimal patient dose in PET/CT scam.
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Electric, GE) Infinia IR o 19 HAE B MER IR TIER]
GHEH 10 mCi 19 Co-57 A HIGHFAEN T H 5 2] Bl
il o OBk AE B SR [ RE PR T 2 58 R s
1 o it U] 5 FEE B R i 3 T ) B B (B 775 Fluke 2 A 84
JE ) Model 76-823 » BLREEAN & =g » £ Z2FIH Hot
Lesion Insert /N [FRFLIS AV NEH A € B /TATRE 2R » HALK
KAMERPRS 3.7 (FAfl) ~224~1.79~143~1.14~092~
0.73 #10.59 cm > & & B £ 7 X 7/8 I (22.2 cm) » 4
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Figure 1 ° RESVEWMKEIA 10 mCi P"TcO", 5 IR
P B TFRIEE S B 0 3 AR ~ SEIIBEELT 360
fafi > BAGERE RV 128 x 128 o BRSNS BB
A2 IR 22 B R 0T 200 B = A s B R R IR
st o 55 RS eI BERS B RN v 3 E Z i K
B > 55— R A S (RS O AN o

Figure 1. 7 X 5 5% R 8 Fluke 2 5] 238 1 Model 76-
823 o

ORI EE SE R 1% > F{% F Xeleris [ General SPECT
WHSEIT R ERRH - K XERANBEETERD
T o WL BEAH I 7 e 0 A SRR IE (Method @ Chang »
Threshold : 4 > w =0.125 cm™) ° 3 {§ & 2 2 B2 R &
2010 - "B IR A2 BEE R RIS ST B o
a2 B R RS A 2 AR - (R RS Metz filter -
Point Spread : 3 ~ Order : 5 : Butterworth filter * Cirtical
Frequency : 0.5 ~ Power : 3 ; Hamming filter » Cirtical
Frequency : 1.5 ~ Alpha : 0.3 ° @ HIF 2 B & 7 9L+
f£ GENERAL SPECT H #% » HE) /7B fifH : ECT Hdl_
FBP ~ ECT Hd1_Sagittal ~ ECT Hd1_Transversal ~ ECT
Hd1_Coronal ~ ECT Hd1_Shift °

#{32 H ECT Hd1_FBP & #H % G 2K 8] 3 ROT » (i
F Volumetrix MI Evolution for Bone $X#SHH/~ LAH 5 »
7 0.442 ~ 0.884 ~ 1.326 ~ 1.768 ~ 2.210 Fl1 2.652 cm 5§ Y]
FIERE » H Xeleris FHIIEITZIEIE ROI & HEIE 12 RA &
H Btfea A RERE T > O #k T 2R Excel 73047 ©

FERE BT TR » SR NG 4 2 L A A R

J Nucl Med Tech 2017;14:9-18

i "TcO™, WIS » 411 Table 1 o F5FI A [EIAE#ERE A X G
B Hot Lesion Insert B CIEE » #5541 Table 2 ©

AE S WA SO > L mT DAL H A f R ISR ) 3 S »
BIYn] i g 3 s (G BE I LA

Table 1. 10 mCi I fa a5 & BN : mCi
i | HE=4H

9 F Infinia 8.94 8.79 8.64

6 F Infinia 8.96 8.81 8.67

Table 2. #£5H Hot Lesion Insert FJLLIEEE BT : Bqg/s

il AR 55 —AH
9 4 Infinia 48644.12 47827.94 47006.32
6 & Infinia 48758.38 47920.40 47191.32
fa R

R —{E H 135 2] B R AT > FTE I 9 FEIY
TR C) R ES 249 (55—{AMI5E 2.71 » 25 18
HIGE 2.28) - SEHUE T II{E 14.01 counts/sec (55 —1H
HISE 14.03 - B AEHITE 14) 5 6 TR ZI R
EFS 2.96 (55 —{HHI5E 3.16 » 55 —{HMIGE 2.76) » By
FEZRIE S 14.07 counts/sec ( Zi—{E0HITH 14.06 » 55 (&
WISE 14.09) W& 135 2] B AT 2 {8 A5 e 2= i [ 1 - 2
Table 3 A HEHIE 15 ) B R8I 8 R th Er VAR E »
HBERITBE LS EFAEE

Table 3. W15 {fas /P93 MR Bl ) 2

9 6 5
Detector 1 Detector2  Detector I Detector 2
ZR$Z) count rate 14.03 14.00 14.06 14.09
uniformity 2.71 228 3.16 2.76

e HARAAR H TR SR D FLIS R 114 28
o7 UIR RS ~ /NFLES AT HHI > 40 Figure 2 11
Figure 7 ° fERHAE B B E B 04T » AT LASEBURTIR A 2 R
G LLEERRAR AR/ > (HARLRE 5 PR AR 4 FRAH 2 A R
AR A] L2 » RAARIE A #rlid e (8 nl FELLEE 10
PLERAHARAZER  #7 LRt 2R - B PRI i
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2. Butterworth ) 3% £ #% /N> H R £ Metz ~
Hamming ° — @& ZR &5 2 0.884 AN rHIY A B
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Sensitivity Test of Gamma Camera
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o] 3
B 768

o
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-
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=

Figure 3.6 & &3 > 5 AHim i X AEE A R U R R EE
BTG

I

2.210cm

J e BT BT > 400 Table 4 Il Table 5 © Y152

JE/IVE2 0.884 em » FTiSHUEH B & LI R 5 L >
KIPELE S BT B E R X -

AR50 I8 S A% 21 LB A% » ] DUKITSE {68 PR B P 47

552 ~ EH Butterworth filter f¢ 5T E AT HUE 5 [FHREE

1 Butterworth filter fARCAE  CE B LI e8I 1 S22 Bl
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Figure 4.6 T 45 » & AR KGR RV EE  Figure 5.9 T2 » 5 — MR MR KOE R F Y R
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Sensitivity Test of Gamma Camera
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Table 4. 1 FEIT » EEI55 6 TR YIRS 0.884 cm > = RIS 43 f 150G M ERUIE B & 1 B (i s L i

Butterworth Metz Hamming
1-Y6-F_B_0.884 1-Y6-F_M_0.834 1-¥6-F_H_0.884
500000 300000 3300000
1000000 1000000 1000050
1500000 1500000 1300000
2000000 OO0 00000
1500000 1500000 1300000
1000000 1000000 1000000
L0000 L] 10000
1] ] @
LT LM L¥5em Lakerm L1%m i e Ll 1.7%m Lidm Lo iTem Li%m L 7%em LAZm L1gm
—pron =——{ibulited —qiptn =——Ciicuiated =—ipy =——{anulibed
2-Y6-F_B_0.884 2-Y6-F_M_0.834 2-Y6-F_H_0.884
1500000 300000 000000
1000000 1000000 1500000
1500000 1500000 2000000
2000000 000
1500000
1500000 1500000
1000000 1000000 Jooa0
50000 00000 2000730
1] ] -]
3R 3 Mo 1. ¥m 14%m 1.14m 3P 1M 1.m LdMm Lo YT &m 1. 75 L4%m 11&m
—sron ——{aboulabed —ooen = Caiouiated e ——{anded
3-Y6-F_B_0.884 3-Y6-F_M_0.884 3-Y6-F_H_0.884
2500000 3500000 3500000
000000 000000 3000030
1500000 1500000 1300000
2000000 00030 000070
1500000 1500000 1300000
2000000 1000000 10000740
200030 500030 500030
1] ] [ ]
3T LM L75m 1Akm L1%m 3 LIapm L7%m Ladm Ll 3 Tom Li%m 1.7 Fum L4zm L1&m
iyl e O e —fi e
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Sensitivity Test of Gamma Camera

Table 5. H1 FE| T » /28455 9 FHEARUIF RS 0.884 cm > = FRIUEHE A5G0 Uil B 1 0 i s LU

Butterworth Metz Hamming

1-Y9-F_B_0.884 1-Y9-F_M_0.834 1-¥9-F_H_0.884
A000000 000000 3300000
J500000 1300000 1000000
000000 FOO0000 Ty
1500000 1500000 00000

2000007 it voe o

1500000 1500000 S
1000000 1000050 1ooe0ca
[ n ) L L0030
1] L] @

L Tere Ll L¥5cm Lhm 1.7%m iTem Li%m L7 %em LAdZem L1gm
Bt FLTIC =—iptn =—Ciicuisled —ipy =——{aulibed
2-Y9-F B 0.884 2-Y9-F_M_0.834 2-Y9-F_H_0.884

000000 300000 3300000
1500000 000000 00000
e 3300000 -
:m 000000 1500000
00000 1500000 000000
20000 0000 1500030
i f— 10000
1000000 1000000 -
L0000 0000 00030
1] ] -]

YR 3 M 1. 5em 14%em LM 1.7%m Y e m 1.5 L4km 11&m
—soren  ——{alouisted —roen  ——Caiouiated —ox ——{anulied
3-¥9-F_B_0.884 3-Y9-F_M_0.384 3-Y9-F_H_0.884

4500000 400005 4000070
SL00000 200000 3300000
350000 00000 00005
:[ﬂ 1800000 1300000
!IE{lIl.'-Z 00 a0
1500000 1300000 1500000
O 1000050 1000050
00000 500000 00000
i ] -]

1. 1. #5en 1.140m 1.7%m 3 Tem 1i%m 175 LAz Ll&m

O 0 ] — i aled — —
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BRAEALESR > FEAFUIS B iE A T B AT SR — A% (5] I
(B FLIE Y NS RK » 411 Table 6

B
1E 2010 FFFrag 20y "% I 1% 52 16 2 Bk € R
HERFSR” [4] 5 R48 > 00 B8 FE 200U & (6015 R 5 5 M

IS ECHI R ES R R o i A RO By i B Bt 2
WBIEZTE » Y1R R RO MS BRI GG B8R - U
FrIEFERNE 0.884 cm » IS EEARA G EUEHY) A R
SRR R - KL > ] DUHERIE ) )R EE 80N > ROIT
PG B o TR s R B 2 A LT B BGE R R & > R

i 8 T2 1) o KT 2 EOR R A 5 K P B R T B 153 1 B R K
fiti  [6]

{EARHE & B T A B > (8 FBP E /% » KALIK
R B AR B E T R 7 SR A K > B FLISS S8 N th g iR
H#u)N o /] OSEM E# » 7EAFLISHIARZZLL FBP /)N »
{HFLAS B YRR 72 I B € EL FBP SREVHARE » 1% LT
LI Hi OSEM E AR s AT/ NMLISHIER 73 36 - Bl 5
EEEE > BT HEMIRS @B R B R LIS IS #kk
BRI EECE R AR ~ ROT W HYFTBE R 2 R
4 Table 7 °

Table 6. {5 Butterworth filter > LL# FBP 1 OSEM 47 5l BlE 1 B {E 2 7= 5

3.7cm 224 1.79 143 1.14
o i FBP 121 0.98 091 1.89 0.62
OSEM 1.03 0.78 0.80 0.92 0.63
6 i FBP 1.12 1.04 1.04 1.02 1.32
OSEM 1.00 1.02 0.78 0.83 0.51
Table 7. IEY)FEEE 0.884 cm OSEM EAEZAIRAR - n] LUE 8 S iyh 75 ELi A KA
F—4 | HE=2%H
6
9
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HaRta 2 B SR U B E m o M A R KRIIREGR »
B RKEFS 2 E EHIARE W o T E R
5% IF {# F OSEM ° Butterworth filter Critical Frequency :

0.5 ~ Power : 3 EAEZ B H Y)Fy 55 BT 5 115 IR B
AT RE A e i 0T B A1
SEXRK

1. LI HIIZ)E (uniforimity) /e HE 15 2K B bk a8 2 18
TERE o FREEME ~ & il AEmAR ~ B o BREI
ELESE 2009 5 6 1 13-19

2. Kjell Erlandsson el’s: A review of partial volume
correction techniques for emission tomography and their
applications in neurology, cardiology and oncology. Phys.
Med. Biol. 57 (2012) R119-R159.

BRI BASE  2017;14:9-18

1%t s BB AR Wt

Sensitivity Test of Gamma Camera

3. PET/SPECT Phantom model 76-823 specification. HY{

H : http://www.flukebiomedical .com/biomedical/usen/
nuclear-medicine/quality-control-phantoms/76-823-pet-

spect-performance-phantom.htm?pid=55291

4. PSR BB RS SE - B2 ST ~ ARG
Mg o BRI ERHEEE 20105 7 1 11-17 ©

5. Ronald Boellaard, Arthur van Lingen, and Adriaan A.

Lammertsma. Experimental and Clinical Evaluation
of Iterative Reconstruction (OSEM) in Dynamic PET:
Quantitative Characteristics and Effects on Kinetic
Modeling. THE JOURNAL OF NUCLEAR MEDICINE »
Vol. 42 » No. 5 * May 2001.

6. Quantitative Nuclear Medicine Imaging: Concepts,

Requirement and Methods. IAEA HUMAN HEALTH
REPORTS No.9.
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Sensitivity Test of Gamma Camera — Phantom Experiment
Wen-Wen Cheng'', Kao-YiTu’, Yi-Ting Kang', Wei-Ming Chi'

'Department of Nuclear Medicine, MacKay Memorial Hospital Danshui Branch
’Department of Nuclear Medicine, MacKay Memorial Hospital Taipei Main Branch

Background: In 2009, Lin el.’s Investigation indicated a correlation between uniformity and sensitivity. We also
wanted to establish what effect uniformity and sensitivity had on quantitative analysis. In this experiment, we
recorded and observed daily uniformity and sensitivity first then figured out the correlations between all. Based on
2010, Cheng el. had found the parameters for the most accurate measurement of diameter. We used the same
parameter in this experiment and found out that the sensitivity of the machine and slice thickness influence on
quantitative analysis.

Material and Method: We had two Infinia gamma camera machines of the General Electric Company. We used
10 mCi Co-57 flood source to do a uniformity test before practicing clinical. We recorded sensitivity variability of the
machine everyday that was the same distance and dose. The phantom we used is model 76-823 made by the Fluck
Company. Water was filled into tank and injected with 10 mCi *"TcO",, the image collection setting was 5 seconds
and 3 degrees per frame, the matrix size was 128 x 128, using simultaneous dual detector scan. For establishing
discrepancy between sensitivity and count rate, we designed three scan methods in the experiment. After each
image acquisition, we used the same reconstruction parameters as experiment from 2010 and analyzed the area
count of different slice thicknesses via Excel.

Results: After recording and calculating, the average uniformity to be 2.73 and the average sensitivity was 14.04
counts/second. Both of them were within the two standard deviation. So we could assume while uniformity was
stable, sensitivity was a relatively stable. The results of the quantitative analysis proved to be reliable. The closest
real counts we could get were 0.884 cm slice thickness in the phantom experiment no matter which filter. In all of the
filtered back projections, using the butterworth filter was the closest to the real counts. Though using the OSEM and
the butterworth filter provides a closer result.

Conclusion: There was a strong correlation between uniformity and sensitivity on quantitative analysis. We
needed to practice uniformity quality control everyday. For processing quantitative analysis, the best reconstruction
parameter is the OSEM and the butterworth filter with Critical Frequency: 0.5, Power: 3. Plus, the slice thickness and
resolution of the gamma camera are required to be the same.

Key words: filtered back projection, OSEM, quantitative analysis
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Abstract

Since the Fukushima nuclear accident, there were more and more people began to pay attention to the safety
of radiation. Especially the use of radiation doses in medical examinations. In the case of nuclear medical
examinations, the radioactive contrast agent used must be a short half-life, non-toxic and easily metabolizable
agent, and therefore its radiation dose is relatively low relative to its radiological examination.

In order to be able to clearly understand the radiation dose received by the patient undergoing a nuclear medical
examination, we designed a radiation dose comparison table to provide patient-related radiation information,
including radiation dose values for this and three months, medical radiation reference radiation dose and non-
medical reference radiation dose table to remind patients and physicians to pay attention to the safety of radiation.

Our goal is to establish a radiation dose warning system that integrates the dose information of all radiation medical
examinations, connect with the medical system. Promptly remind the outpatient physician and attending physician to
pay attention to the degree of use of radiation examination, in order to avoid the patient due to repeated examination
and increase the exposure of radiation.

Key words: nuclear medicine, in vivo dose
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TRAENE 6 B > IS F-18 Florbetaben ZE¥)1%
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578 » ] Dynamic VUE 2R ik B Ze 88 - T 771l
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[ 2R > 2HE R AnIEISR o #5H B REE R0
A DUSE S — D e - SEW A R i B - s 1 i i e 2 L
S T A T 2 [ i PR KK - RO (M Il st B R R L
TARH » W T Case A 71 2 AR g i 87 Y 7o il T WL
NS ZEHEIIETE - SENIHERE Case A S B /e Hil HEZE I
EIRERERE o

5

KAE (Dementia) 72— TR I AN S 1EH 1) E (LB
R R FBRAFHE N EACB R 20 T kB G5
TR 2 > JRBRENR I $e sz 2 TR TR 1T R A )
b > E R HRBHIR B R i e A e o

IR B R ERER A L IEAE TR0 » AR35 5 18
S ERE boh G AEET (21 0 2017 FE R BRI — T B R BER
B> BAFGE L TE A o B8 G Ak AR 2R3 Hy R B E
AT ST - 55 106 7 65 BE LA ERYRE & N H
253511 A > A2z 65 R LA B AKI 7.94% » 65 5L LA L
TN 13 ANE IR EE 80 LL EEANTS AEH
—IREE - FEEFRCBORBR TGS 3] - fEG &
DFACREFACRHEFIZRET » RAE 100 (758 AR
H 5 REE - RBUGHBRER ke R B 220 ) &
PRI

KEGEW 78 b & R E B R
(Alzheimer's disease, AD) 5] #€ » {fi %7 50~70% £ 45 » H
A FE S B I BMYE (Vascular demenia, VaD) #) 25% ~
% ) I 8 8 5 2 JE (Dementia with Lewy Bodies, DLB)
) 15% ~ LA B %8 i 5 8 2K & fE (Frontotemporal Lobar
Degeneration, FTLD) » /0 & 77 1Y) 2 B iE & #E IR 2 2 [A]
MR B SR IGEH [8] » (EIITIRERAIBZE » K BMEREIR
e MEH W ALY » ST 2 BN B B8 B L BHE B R ANEC IR
F1 R R IR B AL IR SR 72N - S5 21 5 e B S A A
T~ AR~ SRR ~ (RO - 3 S RGE ~ KEE -
A~ BR0)R @ISR E) ~ N ERITE - IEIRAERE -
TTEY IR ~ 25T BRhgE e A M R B - 55 B EE Y R
TR IERERT RIS T o

TERRE G REREVINAEARES - #EH RSB AER
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TIEWERIRSER - (50 ZEY) b B AR RE AR S (8L > AT
DU R BE R EA LR AR - S A R B E W B S R B Ry
ANEAE o & DI RUR (R S B B R -
FEHT (&35 © Robin McLaurin Williams > 1951 457 H 21
H—2014F8 H 11 H) » @3RI R GG - SEREE
FEE B T o 8% ~ B REERAE - MR A2 iH & A%
IUE ~ BEFERATE > ORERES M Mg - D RSERE
ARENBIEIRELS » RIELIEG 1 asthdr o ARms
RS FE RS - AR MR T % 5 gAYk
BE (Dementia with Lewy Bodies, DLB) » &5 A %
o KSR B BRGSO EREER R SR E
HEFTIREES » B IS AHASRALPEERIR » 38 TR RETAR Y e ey
7E It ol ] S B SR R B ) FCHE YU - B EE = AR
LTI ME > 7 IRF B B 24 YRR S AT L2 <5 A% ECHiE B[R] 8 o
S BB ER 32 8 SO IR AL > SRR A4 v B IEAY
it % FH UG AT R R B R A IR TR R PR B2 I S HIRE R %
A T -

I TIE P B TR BT 25 s BA A o P A i - A AT
B2 RS 25 o I T o R R AT R R
Do HRBEIKE A ZALBEYE (senile plaques) K fHIAS
HE BU 5 (Neurofibrillary tangles, NFTs) 55 % % [4] » {H 7
A R BRE 77 UK AT R Fh P8 MR 1 B A i 1 55 g
FOBORVE R PIGEMAE » IRIAE B BHE Al AR 7 # ol
S MERAE B A A5 R o T AR AR R Y
TEF AR B SEY) R 5 JEe > W E IR A BRI 5 15 B UK
B Bha2 i b 2 v R AE RO 5 o — AR B e i AR B A A
FER I - RabieE A HT RENSER A 58 U UAE (Beta
amyloid, Ap) B A 1E 7 7 ¢ 4] (F-18 Florbetaben, F-18-
FBB) f@i#5 [7] » JEBANY & I UURE £ o] 24 v BRAE Jo5 A PG T
i i AR L - thlGR R iR A nIRERS 5 | 356 2L VR
Ji (Alzheimer's disease) < Jii[A] ° i&3# F-18 Florbetaben 1F
A IR - A AR B E IR B Ry 1L
PRSI - ] 25k B PR A2 BT 25 e BT - #E E
1E-F F-18 Florbetaben 45752 (51 PIREHE R AT A0
VA o] 24 YR BAE IR GRAL R RS » e S IR B 25 A E IR
N FHEEGERRT A AL RN L SERIVE T - #5 L BS BORG PR A2 B
15 7 B S5 YRR R BE - (EIG R T ) SEHAME - R
2 R Sl 52 P R 1 Pl 28 v BRAE - SRR R o 1B
oL H RS SR AT SRR IR B - N — B
ffR AR SoE Reiie - DUE B o a2l -
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Establishment of the Brain Positron Tracer F-18
Florbetaben Standard Procedure and Image Analysis
in the Tri-Service General Hospital

En-Shih Chen'", Li-Fan Lin', Yueh-Feng Sungz, Hsiu-Shan Wangl,
Ta-Wei Tseng', Chuang-Hsin Chiu'

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

Purpose: Dementia is a disease status rather than a normal aging progress. However, patients’ family or caregivers
may not notice the disease status and the medical need is sometimes unmet. Lacking of adequate medical
management, deterioration of dementia status may cause problems in daily care and economic issues. The most
common cause of dementia is Alzheimer’s disease (AD), accounting for 50% to 70% of all dementia, and therefore

establishment of accurate diagnostic tools for AD patients is quite important. In recent years, the development of
positron emission tomography (PET) and progress in neurodegeneration specific tracers help clinician to diagnose
AD earlier and more accurately. The aim of this study was to establish the standard protocol of PET scan with F-18
Florbetaben (FBB), a beta amyloid (AB) specific-binding PET tracer, for diagnosis of AD.

Methods: We reviewed two clinically diagnosed dementia patients with FBB PET scan. Dynamic (0’-20’ minutes)
and static imaging was acquired by GE 710 PET scanner. Quantification analysis of dynamic imaging was done by
Dynamic VUE®. Static imaging was reviewed by visual inspection. Abnormal accumulation of FBB in the gray matter
of cerebralb cortex was interpreted abnormal as abnormal deposition of AB.

Results: Static FBB PET imaging acquired at 90 minutes after FBB injection showed marked difference of grey
matter FBB uptake in two patients. Furthermore, the dynamic imaging after FBB injection may somewhat reflect
the perfusion status of brain and can help us to identify the hypoperfusion area of patients, which may indicate the
probability of vascular dementia.

Conclusion: We have established the standard operation protocol for F-18 Florbetaben PET scan. The imaging
acquisition was successful based on the imaging results. Visual inspection seemed to be satisfied for the
detection of abnormal grey matter AR deposition and helping clinical diagnosis of AD. Furthermore, the dynamic
imaging acquisition may be promising in evaluation for vascular dementia. In the future, we will design an image
interpretation system to improve the accuracy of FBB PET scan.

Key words: dementia, Alzheimer’s disease (AD), F-18 Florbetaben (FBB), beta amyloid (AB)
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Pk 7T EWRMACHED 3 ERA R FRRT
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R8Ik = 11490 HALTH AWIIE AL D) — B 325 5
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ARERLIL > E— D E RIS B kL Z A58 B v LA
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REETTE
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A (PACS) 72 2017 5 4 A2 8 AR » KI5 &l IR BB
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IRBRIIRECT R o b & 2 R E R - HEBR () Ml 3 3
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PRty > HRERH S & H AL RS -

AEES

LI RH % B AR D B e DO fik 52 ol - 6 A R
¢ - %5 HS BT I {0 55 4 &2 B% (Discovery NM/CT 670; GE
Healthcare) FC{ifi{EXRERE & HT 8 ELGR (low energy high-
resolution collimator) 24 FAE ST 20 mCi " Te-Sestamibi
[FIRR B - E5 15 7rsPRE R IRERI0L ~ 801 ~ /£
AWRIGL ~ 7245 S0°RERT AL 6 af > 28 35 FHIRE [ R /&
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FOPR GEIRF M AL BE RL BRI TR » 588 5 A1 3 B Sl FRIR
IR e MR PR 8 - REEBAIEE B RIRE (1
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B fH {50 FH Butterworth 78 Il 8% (cutoff 0.48, order 10) Bl /&
X 78 & 1% (ordered-subset expectation maximization; two
iterations and 10 subsets) ° {F SPECT #& &I ZI¥REE CT
FZIR (120 kVp 3 ~80 mA) » DUEST fff 1 i it 8 17 Bl 5 9k
FRIE » B EAMERES 512 x 512 > YIHEER 5 mm o

FREEDM
BB ~ A7 SO BETHIE — L E FALBER 5

LA B B Rl EAT > (Y R G BE L (F Uk @& GE
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FEH—E H# L EAFEX “Preparation For Q. Metrix” it
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Uiz - 1Rt E =AREEI - SPECT SUV B LUK
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BRI

FAGE B BUE 7Y BIIFC % B E 30 (7 &I FIR R BRRE 7T
AR AL REEERE (m) ~ #EREOEE (MBq) ~ £
WIS (MBq ml) ~ iR KB HUE E (MBq ml) » 38 228
EEHEBIE A A = Aje™ B EEYIE S 2 /I
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WA BT EIFRBRUTER s - Hps U] bl SR — Al
ARG o T EUE S HTEkER B “Microsoft Excel
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HEE R BMERR 5 P < 0.05 ©
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3 AN MREEZE I T iPTH IR AR 8 - AR T 7
{9 P 48 2 T 2 s ) R AR R ST B i ) 224871 » [R5 8 LA
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TE T HAFH S 5% 3T BV SPECT/CT » I B FFY SR A A B Y
AR BE T > B (s LU E BT ARARIEAR » & REE vor
E K Fr DA HERR AR Serh o iR dkEt 30 fif
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AR 30 179 R Tl BT I A iPTH F 3516 827.62 +
613.18 pg/ml ( #i[& 72.6-1981 pg/ml) o H 1 17 {15 &
A% AN RT R ARBRTIER > 3SR Y]
R 43 1 » 38 LA B e 25 i SPECT/CT 7€ (L
AL S 29 1] (67%) » ELIGABAERNR AR 2 1] (40%) ~
1E 5 FIRBR AR 1 91 (33%) ~ 8 4= 23 il (72%) ~ iR 3
#l (100%) 40 F 1 °

FBEE

FRARW B G 2B E D 1R BNE E#
i 8 H Q. Metrix ¥k %E & 47 4t SPECT/CT 5% 5 41 [l
1> FIIH B &) vol T2 ElLE B UG B 24k > NM
Threshold 3% & 0.92 » & & i B[ AT {7 e F] {8 5 e o b
BEAE > 280 30 (79 8 Jis k8 B[R] 67 3% S R R AR
21 3.613 = 2.584 ml ( #i[# 0.35-14.081 ml) ~ #& %
HY 3% £ 0.13 = 0.11 MBq ( #i [# 0.007-0.422 MBq) °
B 15 B BUIE FE 0.034 = 0.02 MBgml (i [& 0.11-0.086
MBgml) ~ F REEEUEE 0.056 = 0.038 MBgml (0.016-
0.163 MBqml) #1135 2 °

Pathological (n) SPECT/CT (n*) R o E TR
Fibroadipose 5 0.045 0.027
Thyroid 3 0.048 -
Hyperplasia 32 0.066 0.043
Adenoma 3 0.051 0.031
n FIR R S A > n* PR BRI SPECT/CT RE (A E -
BRI EREE 2017;14:37-44 2017 F 12 H 141 H

39



BRE® =5

Tzai-Yang Chen, et al

17 (% R R B ER 5 Bl SPECT/CT € i B {R 7%

Vol

Total

Mean

Max

RU RL LU LL OTHER
(ml) (MBq) (MBgml) (MBqml)
1 668 007 0.01 0.02 Hyperplasia Hyperplasia Hyperplasia  thyroid tissue
2 607 026 0.04 0.07 Hyperplasia
3 272 019 0.07 0.16 Hyperplasia thyroid tissue thyroid tissue
4 281 0.04 0.02 0.02 Hyperplasia Hyperplasia Hyperplasia Hyperplasia
5 543 006 0.01 0.02 adenoma
6 633 042 0.05 0.11 Hyperplasia Hyperplasia Hyperplasia Hyperplasia
7 000 0.0 0.00 0.00 Hyperplasia Hyperplasia Hyperplasia Hyperplasia
8 249 006 0.03 0.03 Hyperplasia
9 296 007 0.03 0.04 Hyperplasia  fibroadipose tissue Hyperplasia
10 145 0.08 0.06 0.08 Hyperplasia Hyperplasia Hyperplasia Hyperplasia
11 245 0.07 0.02 0.04 adenoma
12000 0.00 0.00 0.00 Hyperplasia Hyperplasia Hyperplasia Hyperplasia
13 1.11 0.12 0.09 0.10 Hyperplasia fibroadipose tissue
14 464  0.17 0.03 0.07 Hyperplasia Hyperplasia fibroadipose tissue fibroadipose tissue
15 435 032 0.08 0.10 Hyperplasia Hyperplasia Hyperplasia Hyperplasia
16 395 022 0.05 0.10 Hyperplasia Hyperplasia Hyperplasia Hyperplasia
17 065 0.05 0.07 0.10 Hyperplasia ~ fibroadipose tissue adenomatous Hyperplasia
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% 2 * SPECT/CT Rk & B BUERTA T &%

Data T e PR i/ MA SN p &
Volume (ml) 3613 2.853 2.584 0.350 14.081 04517
Total (MBq) 0.130 0.083 0.110 0.007 0422 0.0005

Mean (MBgml) 0.034 0.026 0.020 0.011 0.086 0.2576
Max (MBgml) 0.056 0.036 0.038 0016 0.163 0.8894

A PR T R ERR S P < 0.05

fRET

{i F “Microsoft Excel 2016” i i@ 73 #7 » F 1 %€ 1Y
W E < 0.05 » BRI AE A O E R - #
FEREAE (ml) ~ FEEEUEE (MBq) ~ 398 0E & (MBq
ml) ~ B A HUE B (MBq mi) B i f iPTH A9 AH B 4% #

I 3 ¢ SZATARMHRA (R BT &

(Pearson correlation coefficient) 77 HT4113% 3 » iPTH Eiljiikl:
A B LT P2 A B 22 B /K YE (p < 0.05) HLE2 B2 EEAHRA
(0.82) Zil& 2 > FHATEUE RN iPTH #REAE) 140 pg/ml
KRGS EAER 0.12 MBq LA NG HE RHAERL - KhtLL
A [E U AH B ] 3 -

Volume (ml) Total (MBq) Mean (MBgml) Max (MBgml) iPTH
Volume (ml) 1
Total (MBq) 0.65 1
Mean (MBgml) -0.02 0.59 1
Max (MBgml) 0.09 0.70 0.87 1
iPTH 0.57 0.82 0.36 0.50 1
FHBAFRE © 0.1-0.39 FEALAHRH : 0.4-0.69 %R EEAHRH : 0.7-0.99 5 & L AHRH
IPTH ® IPTH A A% IPTH IPTH
2,500 - 2000 @
i o
2,000 - ==
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The Correlation Between the Uptake of the SPECT/CT Imaging
of the Dual-Phase Parathyroid Scintigraphy Evaluating by the
Quantitative Method and the Concentration of Blood iPTH

Tzai-Yang Chen'", Kai-Wen Chuangz, Tian-Jei Hsu', I-Feng Chen', 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: In clinical, ®"Tc-MIBI dual-phase parathyroid scintigraphy with SPECT/CT has high sensitivity and

specificity for the diagnosis of hyperparathyroidism, andthis functional imaging combined with SPECT/CT can
provides anatomical information of hyperparathyroid lesions, such as parathyroid adenoma/hyperplasia. Recently,
several studies have used semi-quantitative method to evaluate the activity of lesion of hyperparathyroidism and
the uptake of *"Tc-MIBI. However, the semi-quantitative method may be disturbed by several external factors and
reduce the accuracy. Now a new generation of modality named Q. Metrix can provide the quantitative values of
SPECT/CT imaging, making parathyroid function imaging in addition to image positioning.

Material and methods: Thirty consecutive patients were retrospectively enrolled during April to August 2017 in tri-
service general hospital. Planar of neck and chest imaging were performed at 15 min and 3 hr after intravenous
*"Tc-MIBI. SPECT/CT imaging was performed at 2.02 hr average after injection. On parathyroid SPECT/CT
imaging, the quantitative values were measured by Q. Metrix inner software. The blood iPTH values were measured
within one month before and after the parathyoid scintigraphy.

Results: The quantitative values were compared with the concentration of blood iPTH, the lesion volume (ml), the
total activity (MBq), the average activity (MBgml), and the maximum activity (MBgml) by regression analysis. The
results show that there were high correlation between total uptake and the level of iPTH (R = 0.82, p value = 0.0005,
respectively).

Conclusion: There was a statistically significant correlation between the values by quantitative method and the
degree of hyperparathyroidism using *"Tc-MIBI dual-phase parathyroid scintigraphy. The quantitative method can
provide the metabolism of each lesion. In the future, SPECT/CT imaging via Q. Metrix has the potentialto provide
quantitative value of hyperparathyroidism in molecular level and may be an important information for clinical decision
making.

Key words: dual-phase parathyroid scintigraphy ~ SPECT/CT quantitative analysis ~ Q. Metrix
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Figure 1. The PET/CT transaxial view can see diffuse FDG
uptake on the left upper abdomen.
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Figure 2. FDG uptake on the surface of the left upper
abdomen in sagittal, coronal, and transaxial view.
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F-FDG Accumulation in Bee Sting
Pei-Ying Chen', Chien-Mu Lin'?, Che-Ming Yang'*”

'Department of Nuclear Medicine, Shuang Ho Hospital, Taipei Medical University
’Department of Radiology, School of Medicine, Taipei Medical University
School of Health Care Administration, Taipei Medical University

Abstract

A 49-year-old female with breast cancer underwent the ®*F-FDG PET/CT whole body scan for evaluation of
metastasis. Interestingly, in her images the superficial soft tissue of left upper abdominal wall showed diffuse mildly
increased FDG uptake caused by bee sting. Bee stings lead to swelling and inflammation, and FDG PET/CT can
be applied to detect inflammation. Therefore, this finding is not surprising, but this kind of image is rare. Due to the
rarity, the coincidental findings are of special interest.

Key words: bee sting, '°F-FDG, PET/CT, inflammation
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Abstract

Two patients with underlying disease of diabetes mellitus had wounds in the legs. No improvement was noted
after several debridement surgeries. Under the suspicion of osteomyelitis, the clinician arranged bone scan. Bone
scan imaging revealed radioactivity around the wound. Gallium-67 scan was arranged for differential diagnosis
of soft tissue infection and osteomyelitis. On planar gallium-67 imaging, abnormal radioactivity was noted in the
same site. Single photon emission computed tomography/computed tomography was arranged for localization and
osteomyelitis was ruled out.
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