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(/Cl&El) Sentinel lymph node scintigraphy. Subcutaneous injection the radiotracer into the left
nipple. (long arrow) We found the 1st sentinel lymph node after 40 minutes. As the time goes
by the spot became more and more obvious. (short arrow)

(&) *Tc-MDP Bone scan. Anterior view. We found a hot spot (arrow).

(4 lE)) Bone scan, Lateral Chest view. We proved the hot spot (arrow) was accumulated in
subcutaneous tissue through the lateral view.
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Evaluation of [*F]Fluoroacetate in the Diagnosis of
Hpatocellular Crcinoma: A Preliminary Sudy

Ming-Chia Lin"?, Chun-Yi Wu’, Jia-Je Li’, Yi-Yu Lin?>, Yi-Chen Wu'?, Hue-Yong Chen'”

'Department of Nuclear Medicine, E-Da Hospital/ I-Shou University
*Department of Biomedical Imaging and Radiological Sciences (BIRS), National Yang-Ming University

Introduction: Because the ['°*FJFDG PET scan has insufficient sensitivity for the detection of hepatocellular carcino-
ma (HCC), the ["C]acetate PET scan was proposed as another technique for this use. PET scan with ["Clacetate
(["CJACE) has a high sensitivity for detection of prostate cancer and several other cancers that are poorly detected
with *F-FDG. However, the short half-life (20.4 min) of "C limits the general availability of ["C]ACE.
['*F]Fluoroacetate (["*F]FAC) is an analog of acetate with a longer radioactive half-life ("*F = 110 min). This study was
undertaken to assess the potential usefulness of *F-FAC as a Hepatocellular carcinoma imaging agent.

Methods: Radiosynthesis of ["*F]FAC was slightly modified from previous report. We performed a MicroPET study
of ["*F]FDG and ["*F]FAC in HCC36 tumor-bearing nu/nu mice.

Results: We obtained [**F]FAC in 60 min and with a radiochemical purity of > 98%. Derived from microPET image,
the tumor-to-muscle (Tu/Mu) ratios were 5.05 for [®*F]FAC and 5.22 for ['°F]JFDG at 1hr post injection.

Conclusions: MicroPET images showed that both [®*F]FDG and ["*F]FAC delineated the tumor lesions at 1 hr post
injection. Our result demonstrated the potential of ["*F]FAC in the detection of hepatocellular carcinoma.

Key words: PET, [®F]Fluoroacetate, Hepatocellular carcinoma
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Figure 1. Sentinel lymph node scintigraphy.

subcutaneous injection the radiotracer into the left nipple.
(long arrow)

We found the 1st sentinel lymph node after 40 minutes. As
the time goes by the spot became more and more obvious.
(short arrow)

Figure 2. “"Tc-MDP Bone scan. Anterior view. We found a
hot spot (arrow) overlapped on left upper rib area.

SERAENS BT bk EAS B O PR BER 459 > 25— R s
B SZ AR EAS AR L - B2 FUEST “"Te-Phytate 5 73
HRHTERRER G - P BIEER FRRE RS 95 ¥ » ROI
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Figure 3. Bone scan, Lateral Chest view. We proved the hot
spot (arrow) was accumulated in subcutaneous tissue
through the lateral view.
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Sentinel lymph scan affects the whole body bone scan
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The residual of radiotracer activity from sentinel lymph scan
affects imaging interpretation of the whole body bone scan

Yen-Chyi Chen', Chi-Tai Ku', Tsui-Fen Cheng’, Yen-Kung Chen'

'Department of Nuclear Medicine,
‘Department of General Surgery, Shin Kong Wu Ho-Su Memorial Hospital, Taipei, Taiwan.

Abstract:

Sentinel lymph node scan can help patients with non-metastatic breast cancer not to receive
unnecessary radical axillary lymph node dissection. The 34-year-old female breast cancer patient
who underwent sentinel lymph node scan with subcutaneous injection the radiotracer into the left
nipple. When she finished the sentinel lymph node scan study and a whole body bone scan was
performed 26 hours later. Increasing radiotracer uptake in left rib from static view (AP ~ PA view)
was noted; The hot spot overlapped on the left rib bone, which was result in a false-positive of
bony metastasis in bone scan. Static view with different angles was arranged, which showed the
hot spot was residual activity from the radiotracer of sentinel lymph node scan. The radiotracer
activity decay of physiologic has low clearance in hypodermis lymph nodes by our activity decay
examination. Therefore, patients who receive sentinel lymph node scan and take whole body bone
scan in short time; different-angle static view should be taken to avoid false-positive report of the
whole body bone scan.

Key words: Sentinel lymph node scan, Whole body bone scan, *"Tc-phytate, *"Tc-MDP
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Figure 2. Image process display
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5 7 1.5 1 3 0.1
5 9 1.5 3 3 0.3
EER S 2010;7:11-17 2010%E10H 741

13



AT F

Wen-Wen Cheng et al

Table 2.3 column Result after attenuation correction (unit: mm)

14

Left Center Right
TR 5 fiE 7l e 7= THI 7 e 7= I 7l e =
13.175 0.475 0.3358 12 -0.7 0.4949 12.075 -0.625 0.4419
12.175 -0.525 0.3712 10.825 -1.875 1.3258 10.85 -1.85 1.3081
8 14.7 2 1.4142 13.5 0.8 0.5656 13.4 0.7 0.4949
> 13.725 1.025 0.7247 12.725 0.025 0.0176 12.8 0.1 0.0707
17.25 4.55 3.2173 15.775 3.075 2.1743 16.4 3.7 2.6162
16.625 3.925 2.7753 15.25 2.55 1.8031 15.3 2.6 1.8384
13.725 1.025 0.7247 12.65 -0.05 0.0353 12.525 -0.175 0.1237
g 14.2 1.5 1.0606 12.95 0.25 0.1767 12.9 0.2 0.1414
—
S 13.025 0.325 0.2298 11.85 -0.85 0.6010 11.775 -0.925 0.6540
o
8 12.75 0.05 0.0353 11.525 -1.175 0.8308 11.5 -1.2 0.8485
=
M 12.9 0.2 0.1414 11.625 -1.075 0.7601 11.55 -1.15 0.8131
12.6 -0.1 0.0707 11.275 —1.425 1.0076 11.25 —1.45 1.0253
17.1 4.4 3.1112 16.25 3.55 2.5102 15.85 3.15 2.2273
o 13.375 0.675 0.4772 11.875 -0.825 0.5833 12 -0.7 0.4949
E 15.2 2.5 1.7677 14.15 1.45 1.0253 13.95 1.25 0.8838
£ 14.575 1.875 1.3258 13.3 0.6 0.4242 13.25 0.55 0.3889
= 13.125 0.425 0.3005 11.775 -0.925 0.6540 11.8 -0.9 0.6363
13.05 0.35 0.2474 11.725 -0.975 0.6894 11.675 -1.025 0.7247
Table 3-1.5 colum Result after attenuation correction: Metz (unit: mm)
Metz
g HI A 15.5 13.755 15.95 16 20.725 19.875
5 7ol 2.8 10.75 3.25 33 8.025 7.175
E e 1.9798 0.7604 2.2987 2.3334 5.6745 5.0734
i
% I FEAE 15.2 13.8 15.9 15.975 20.3 19.625
; S 2.5 1.1 3.2 3.275 7.6 6.925
é" FEEUEFE 1.7677 0.7778 2.2627 2.3157 5.3740 4.8967
. I S A 15.025 13.475 15.55 15.6 17.5 17.525
[0}
g FEH 2.325 0.775 2.85 2.9 4.8 4.825
© e 1.6440 0.5480 2.0152 2.0506 3.9411 3.4117
§ HI A 14.85 13.4 15.375 15.55 20.325 19.4
% Fe 2.15 0.7 2.675 2.85 7.625 6.7
B e 5= 1.5202 0.4949 1.8915 2.0152 5.3916 4.7376
’_} 73N ST . . . . . .
b
g R o 14.25 12.575 15.125 15.25 19.8 19.075
o N
= 72 1.55 —0.125 2.425 2.55 7.1 6.375
< ,
.E) e = 1.0960 0.0883 1.7147 1.8031 5.0204 4.5078
J Nucl Med Tech 2010;7:11-17 Vol. 7 No. 1 October 2010



Table 3-2.5 colum Result after attenuation correction: Butterworth (unit: mm)

W IR B B BUE IR I

The phantom experiment of filtered back projection

Butterworth
E I A 16.425 16.255 15.275 14.8 14.9 17.225
& P 3.725 3.925 2.575 2.1 2.2 4.525
E e = 2.6339 2.7753 1.8208 1.4849 1.5556 3.1996
f
é I AE 16.025 16.35 14.975 14.7 14.8 14.225
g 7= 3.325 3.65 2.275 2 2.1 1.525
é‘) e = 2.35113 2.58094 1.6086 1.4142 1.4849 1.0783
- THI A 15.95 16.175 14.9 14.425 14.5 16.825
[0}
g FEAH 3.25 3.475 2.2 1.725 1.8 4.125
© fEEUEFE 2.2980 2.4571 1.5556 1.2197 1.2727 2.9168
Eg HIEAE 16.075 16.175 14.725 14.3 14.375 16.95
‘:’ 7 3.375 3.475 2.025 1.6 1.675 4.25
o
8 HRESE 2.3864 2.4571 1.4318 1.1313 1.844 3.0052
ot
H HI & 15.3 15.55 14.05 13.65 13.675 16.825
]
E 7ol 2.6 2.85 1.35 0.95 0.975 4.125
E e = 1.8384 2.0152 0.9545 0.6717 0.6894 2.9168
Table 3-3.5 colum Result after attenuation correction: Hamming (unit: mm)
Hamming
E HI A 19.375 15.575 17.525 17.1 15.475 15.2
5 7 6.675 2.875 4.825 4.4 2.775 2.5
& .
K e 7 4.7199 2.0329 3.4117 3.1112 1.9622 1.7677
=
é HI = A 19.2 15.375 17.475 16.875 15.25 15.075
; 7l 6.5 2.675 4.775 4.175 2.55 2.375
-Q%‘J e 4.5961 1.8915 3.3764 2.9521 1.0831 1.6793
y THI R 19.05 14.925 17.15 16.725 14.95 15
Q
£ (i} 6.35 2.225 4.45 4.025 2.25 2.3
© e 7= 4.4901 1.5733 3.1466 2.8461 1.5909 1.6263
§ JHI A 18.925 15.075 17.4 16.9 15 14.65
8 Py [ 6.225 2.375 4.7 42 2.3 1.95
[l
A FRAEZE 4.4017 1.6793 3.3234 2.9698 1.6263 1.3788
b
3 THI A 18.8 14.575 17 16.35 14.425 14.075
[®]
g 7l 6.1 1.875 4.3 3.65 1.725 1.375
-Q%“ e = 43133 1.3258 3.0405 2.5809 1.2197 0.9722
REEFEBEE 2010:7:11-17 20104E10H 7811

15



BEX F
Wen-Wen Cheng et al

Table 4.3 column OBR

16

Left Center Right
13.8132 10.8480 12.7289
13.8925 10.9602 13.443
12.9698 9.8233 11.6192
13.8910 10.5197 12.5096
14.3614 10.7792 11.5280
14.8378 9.0480 14.3861

Table 5.5 column OBR

Left Right Left Right

upper upper Center lower lower
13.3660 13.0889 11.4370 12.2042 13.9399
13.3335 13.6329 10.0585 12.8107 11.8902
9.6332 10.2063 6.5587 10.3943 9.3992
9.5310 10.1345 6.6956 9.5474 10.3251
11.4167 11.8392 9.1637 12.0102 11.4875
11.3862 11.0476 9.2797 11.3528 10.0746

FERT B EL (dlurring) FYBIER » 1SSy HEREE
(partial volume effect) HYRZEE » LI & 2 B R 4R
fmtm o (8] TELLIGRE YT IR LLER » BT DIEEBA L
R *"TeO,” [BIFERYIEEELL = R5% » i 7 &R U fET
Ry > FrUEEGE EBRRY OBR o RARHAMATLEAE %
ciig B A 5 TR R L R R BRI E T T HRET - B
BB E AR R A o
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The phantom experiment of filtered back projection

The Phantom Experiment of Filtered Back Projection

Wen-Wen Cheng, Yan-Tzu Lian, Kao-Yin Tu

Department of Nuclear Medicine, Mackay memorial Hospital

Background: In Nuclear Medicine, for diagnosis, 3D static images from SPECT are used through Quantitative
analysis or Semi-Quantitative analysis to evaluate the distribution of radiopharmaceutical in human body or in vivo
uptake. And the SPECT parameters setting used in Taiwan are from the principle of Society of Nuclear Medicine,
SNM. By the experiment, we would like to find through which filter reconstruction is more like the real size and pro-
vide the consultation for radiogist to choose FBP reconstruction image.

Material and method: QIP Phantom is used in this experiment. Water is filled into five and three tubes with 0.5
inch diameter near the middle of a tank. Then 8 mCi and 3 mCi of *"TcO," are added separately, images are collect-
ed through Millennium VG scanner of GE Company and constructed by General SPECT of Xeleris. Image recon-
struction parameters are filtered back projection and Metz, Butterworth, and Hamming filters. Point spread, order,
Critical frequency, power, and alpha condition are changed to reconstruct images individually, and Semi-Quantitative
analysis of tube size and object to background ratio (OBR) are processed. Excel is used to record and analysis the
slices diameter, counts and the same size background counts.

Consequence: (1) While using Metz filter, Point Spread: 3, Order: 5, the real size could be approached. (2) While
using Butterworth filter, Critical Frequency: 1.5, Power: 3, it is more close to the real size. (3) While using Hamming
filter, Critical Frequency: 1.5, Alpha: 0.3, the value that fit to real diameter could be obtained. (4) Through attenua-
tion correction, the value of experiment is more close to the real diameter; especially the obvious effect could be got
from the middle tube. (5) Though with the same reconstruction parameters setting, the inaccuracy of five tube slice
image is bigger than that of three tube slice image. (6) Concering the specific activity of tube, the value of filling in
five tubes is more close to the real specific activity than that of three tubes.

Conclusion: The main purpose of this experiment is to find what kind of filter and condition are best to get the real
size through many times of tests and to be used clinically.

Key words: SPECT, Filtered Back Projection, Semi-Quantitative analysis
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i {28 F5 Captus® 3000 Thyroid Uptake System °
HAFMIASEE (Nal (T1) B 5.1 cm (2 3&0F) » {EkRHREH
$0FF#L (Lead Shieded Collimator) &5 32.5 A% (12.8
YEIT) > SR SR FRUEEES 17 om o B {MIFEEER 25
Do REEA IR (FOV) B8R 9.2 47 (18 ) °

— M H AR R 2 UIBR T S A0 2 i (1-131) $5HY
EAHIRRZ e E AR s mIUE - HEIEsE N
0.5% ° 5 T FFESERIERE (VMR 0.5%) BEUEE - &
Bmakat 1-131 FEMUGHE RS 1 mCi I > DUREHEE 16
uCi 1 1-131 B %S FTIZ EE R » WL 12
uCi 1Y 1-131 fREBEr % 2 b & 1 s G (— R
SRR KRR T Vi B 1 s 0 P A k) - S fsc B A v
FHEHLARTITS » SHECHEE (16 uCi) HIBRBEER MU IS
& (12 uCi) » A RBEESHER S B ARG LY 0.4% (8
R—) e

J Nucl Med Tech 2010;7:19-24

sternal notch |

3.1em
—
-~
32.5 em —— PMT
2 : —— Gyl
17 cm Collimator
Yv
«—>
9.2 cm

B — Thyroid uptake probe FOV 7<= |l

% Thyroid Uptake = [(P-T)/(C-B)] X 100%

P = Patient neck count rate

(A—)

T = Patient background count rate (thigh count)
C = Capsule (standard ) count rate

B = Room background count rate

[(16 uCi-12 uCi)/1 mCi] X100% = 0.4%
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[B= Thyroid uptake probe FOV HULTE (F) Eil 558 5t
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E: 7 \57) s

& =R

HHE SR EIR T 132 > & R BRER B S Yt {5 Ay JH 2 b A
IR FE TR T » 23 AlF 1 mCi > 16 uCi B
12 uCi #Y 1-131 &R R AR A 800 S (Fov) Hul
(I - 8% KR I3 8l - KR R
2279890 cpm * 39284 cpm E 28632 cpm * ZZ[HTE R{EE
118 cpm » FF&EH 16 nCi BHEESAENE & 2 WIS
0.47% °

[(39284-28632)/(2279890-118)] X 100% = 0.47%

BRECHEE 16 uCi [ 1-131 &> FIRIREIUR 5L
HREF (FOV) HULALE » Wi BIHEHE R 35 ~ 350 uCi B9 1-

EER ST 2010;7:19-24
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Evaluation uptake value of iodine activity
on excision surgery of thyroid
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Evaluation Uptake Value of Iodine Activity on Excision Surgery
of Thyroid in Oral Cavity

Pao-Yin Wang'?, Shiau-Ching Wang'’, Ming-Chia Lin', Tai-Been Chen’, Yi-Chen Wu'”

'E-DA Hospital, Kaohsiung, Taiwan.
*Department of Medical Imaging and Radiological Sciences, I-Shou University, Kaohsiung, Taiwan.
‘Department of Information Engineering, I-Shou University, Kaohsiung, Taiwan.

Abstract

Background: The "'l was usually and clinically applied to clean up tumor cells in excision surgery of thyroid. At the
same time, thyroid cancer workup is usually prognosis every half year. It is one of important index that measured
uptake value of iodine activity for thyroid. However, it was sometime appeared heterogeneity outcome that index
showed higher measured iodine activity in patients’ neck without thyroid in side. In this work, we would investigate
and evaluate reasons of higher uptake value of iodine activity on excision surgery of thyroid in oral cavity.
Methodology and Material: We simulated different iodine (**'l) activities, put them in different location, and mea-
sured detected distance of ™'l activity under eFOV (Effective Field of View). We investigated the effects between
location of iodine ("*'l) and its activities in side patient’s neck.

Results: There was 7 cm measured error of location and 0.2% error of measured ™'l activity subtraction of back-
ground activity under numerous experiments with different experimental conditions.

Conclusion: After taking orally the radioactive iodine, its mechanic metabolism will be absorbed by the thyroid
gland and participation the cellular metabolism function, but does not participation by the stomach mucous mem-
brane and the salivary gland ingestion the cellular metabolism function. Patient of regarding the thyroid gland total
excision surgery, after taking orally the radioactive iodine, his/her oral area and the stomach ingestion of radioactive
iodine activity is higher than the pate organization relatively, because the stomach position is smaller than relatively
from the pate far influence the oral area absorbs influence of the activity. Therefore the influence carries on the dis-
cussion by the oral area radioactive iodine ingestion activity to the pate emission activity ingestion rate. From the
experimental result, even if the oral area only absorbs 2% radioactive iodine, and amounts to 7 cm from the pate,
also 0.2% above pate ingestion rate error produces. Although tracing of inspection the thyroid gland total excision
surgery did not appraise by the ingestion rate value. In this investigated results, in the future tracing of inspection
when thyroid gland total excision surgery and the oral area presents has the emission lives the ingestion phantom,
then knew obtains the pate radioactive iodine shoots taking rate to overestimate.

Key word: Thyroid cancer, thyroid gland ingestion rate, radioactive iodine, activity ingestion
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RVCD 3D surface rendering

Use mask tool to obviated the artifacts on septum wall of
myocardial perfusion SPET with 3D surface rendering display
The technical report of the eight patients with right ventricle
changed diseases (RVCD)

Yu-Hsiang Chou, Wen-Hsiang Chou, Camus C.Y. Wu

Nuclear Medicine Department of Buddhist Tzu Chi General Hospital Taipei branch

Abstract

The traditional myocardial perfusion single photon emission computed tomography (SPECT or SPET) regularly
compared the serial slices of the two phases (stress loading and resting imaging). When the patients with right ven-
tricular hypertrophy (RVH) or right ventricle change disease (RVCD), the expanded wall of the right ventricle caused
the attenuation effect on the septal wall of the left ventricle.

In our experience, when patients with RVCD, the mask tool will be useful to avoid the artifacts of the myocardial per-
fusion SPET with 3D surface rendering method. This literature discusses about how to use the mask tool to avoid
the artifacts of eight patients.

Key words: myocardial perfusion single photon emission computed tomography (MP-SPET), single photon emis-
sion computed tomography (SPECT (USA), also called “SPET” in Euro system), stress loading, resting phases, right
ventricular hypertrophy (RVH), right ventricle change disease (RVCD), 3D surface rendering.
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Using image processing methods to obviate the orientation
inaccuracy on short axis of Myocardial perfusion SPET

Ya-Wen Liu, May-Yin Wong, Camus C.Y. Wu

Nuclear Medicine Department of Buddhist Tzu Chi General Hospital Taipei branch

Abstract

By comparing the stress loading and resting phases of nuclear medicine myocardial perfusion single photon emis-
sion computed tomography (MP-SPET), it can help the diagnosis of myocardial ischemia, hibernation and scar.
Because the axis of heart is different from the axis of normal body anatomic position, it is assigned three particular
axes for heart during reconstruction of MP-SPET imaging. When the patients were hard to lie down or there were
different positions between the stress loading and resting phases, it might cause the position of the perfusion defect
changed (indicating the ischemia area changed) by the misregistration error on short axis. Our lecture showed how
to use the image process methods to correct this error, and by fixation of the error data of a heart phantom, we
gained the correct clinical imaging of the MP-SPET.

Key words: stress loading, resting phases, myocardial perfusion single photon emission computed tomography
(MP-SPET), single photon emission computed tomography (SPECT (USA), also called “SPET” in Euro system)

ischemia, hibernation scar, anatomic position, reconstruction
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Design and development of the Nuclear Medicine
Information System

Kao-yin Tu', Kuang-yu Liu®

'Nuclear medicine department, Mackay memorial hospital
*Unimax Co, Ltd.

Abstract

Background: Since PACS (picture archive communication system) extensive image department in the hospital of
use, the information-based management of the medical image becomes very important. The regular procedure of
the nuclear medical department is different to x-ray diagnosing department, it is unable to use RIS (Radiology infor-
mation system) to manage. According to this reason that it is very important to design one set with the medical infor-
mation system of the Nuclear medicine departments.

Methods: Design a set of operating systems, the planning in initial stage is the most important. It can roughly divide
three steps: (1) Building purpose and range constructed must systematically. (2) After planning to finish, begin to
enter conduct procedure writing and test. An experienced designer will go on by way of block. It is usually relatively
time-consuming at this stage, because all procedures will not put in place once, the going on repeatedly of try and
error that must be constant until correct. (3) Stage must buffer time to reach the standard grade formally, that is to
say the new or old system must run side by side and use the above in at least one month. It can stop the old system
to totally replace with the new system when the bug is reduced until 20%.

According to the step above, we build the course of constructing NMIS to illustrate with examples with the Mackay
memorial hospital (MMH) nuclear medicine department as follows: On the basic with the MMH system, the exertion
of the database adopts SQL server 2005. The operating system is win 2003 server, develop the systematic software
and adopt DALPHA 5.0. The hardware structure is dual-core Intel 3.0 Ghz Xeon CPU, 4 GB DDR RAM, 2 TB fixed
Disk (RAID 5). The NMIS was designed include five parts: (1) Register and arrange system, (2) the image confirms
system, (3) Administrative system, (4) Report the system, (5) Count the administrative system.

Results and discuss: NMIS reaches the standard grade so far partly since January of 2008 has had apparent
effects already. When the image was finished, the radiologist will upload to PACS after 2 steppes of images are con-
firmed. In addition, the administrative personnel of the counter can inquire about the characters and image result
directly immediately with the system, transfer and read the time of the old film sparingly. In report system, except in
image of checking at time can transfer and read this patient’s other medical images to consult at the same time. It
can increase the accuracy of the report. NMIS for administrator can offer many manage indicator, such as registra-
tion time, the report accomplishment date, and patient waiting time. This information can support the administrator to
get the information in time.

Conclusion: Development and planning of NMUS must be globosity. This text plans to explain in concept only on
the systematic design and with the achievement of the real construction, share to nuclear medicine department,
and offer the reference of planning NMIS in the future.

Key words: PACS, system combination, NMIS

J Nucl Med Tech 2010;7:43-51

Received 8/14/2010; accepted 10/15/2010.

For correspondence or reprints contact: Kao-Yin Tu

Address: 4F, No. 92, Sec. 2, Chung San North Rd., Taipei Taiwan.
Tel: (886) 2-25433535 ext. 2299

E-mail: kenny@ms2.mmh.org.tw

REERT RS 2010;7:43-51 20104E10H 78111

51



B 5% B E Te-99m MDP 5544 iRl 2

A7 B RBEA RIRE BHRE BER

G EREGRIRER AHHET BEM
P RRKE AW BESR A

BE

MEA LB ERE o ARFHARER L L& -
AR REZZBT ME R KK ""Tc- MDP #H IR Z 3
B, BmYBERKRFHN OXT 4 Bone scan) 18 &
H o w7 Bone scan 82 HF T EARE - H A/
ZAX ""Tc- MDP #% & & fué K £/ K 2 ~ “"Te- MDP
MEEEFRE BEXKRER  FIAAKAEEZ A&
BpAB R M o PTVL s RORFFRIRA B 38 £ AWM 8 Pk
Mk LT 6 G H o AT AREH BREH ""Tc- MDP #%
MZ# % - Bone scan f94F A R Z AR BB H AR
15 & wHEH OAT B # tracer) A9 BHL k74 B 8 AR H
B aR Tl RBAYEER o R A B FIKREAN P"Te-
MDP # » @84t 2R M A5 N MPE A8 R B B & @&
o RBEFBRAARLAXBEARRGRR EH &
S R EBRE tracer MAY - TEHAHS S EWN 5 -
B iR g s & Flap SR H TN RE > THRE
THRER S tracer ) EREFOMHNEEREIE
B RABRALAET R RIAXERFHEF @Bk
—AERK  AF R AR e & AR R 0 B tracer R &R
P ORI KB B o RRF M KR
ZEBRHEREPME OATHAM BMD) F %8 Bone
scan #) B > PR IRAEA BREWFIFRITF TN IR
HoRAWMH AR BAZERR & T - i =8k
BW kAWM AR SPSS o4t - oM H kB £E
$ o #H7 F 89 Spearman correction » 4 #7 & % Correlation
Coefficient & 0.729 » &A1& A HKH B R ZRFH FER
TRAGHFRMOAAME LR ERA N _AKEEAR
EAK o BEABEELEEN p=0017) c Bh AL &

99518 H 578 3 994E10 115 H#E52 TIk

T YN A

ik - BALBRIRAE T F AR IS ER219% MRS B T R TR AR R
HaE 1 02-896670004) 11223

HEFEH ¢ chian914@mail.femh.org.tw

R BMBEFHARERZE Y H Bone scan 145
HOREX— - ARARZETHALT % B L H
Moo SHHE HRR Z R O"Tc- MDP & 3% 3 4a B M1k 7
R oo 433 —1EEAR B 69 A B -

RA#EEE - " Tc-MDP > B&%FH - FHEE » RHARK

)mg

B8 1% #5%2010,7:53-58

Il

BU

B RS FRAAUE F R R B S RO 1 [RS8 R
BERR] (LAT A8 tracer) BUSRHEN > M EH&#T tracer MUHRHY
NHGR A E RS ACHER ~ R AR IR & A5 AR TS R 1] -
TR A HERRE A " Tc- MDP 1% » s b 2R T 77 2 Bl e
WO R RS & 0 SOEE A BREVE S & 7 X BR
FAABIRE R IE ARG & o (B RETEEE tracer AR ©

MEERPAE e — 8 TEERD R > HR
BE BT/ MRV EECEES Sl BT o ERIR B
BHRFAE G EEE T R OFRE - THE REREH - F
s s B = B [2] o A BEASHE A [E e B BT E R R
R R > B eEEE - HE - f2E
R [ AR 20 PR3] o T AR RSB B S B B PR
RIS » BEUE B AR N4-6] o AT
HUER Z BEAI B 50 sk LA AEIEHERE Bt 2288 60 % LA
RIEME  FFE DL SO ARt

BB AT O P [R5 35 7 B R A B R 2 i e Gt
A5~ [RER IR & AL A A IS 14 o 9 A FERIRYE A " Tc-
MDP 1% » (LB R 7 =X Bl P B bl I i 8 2% 1 A
A o BCHEE G BEENE S G 77 2B BRI B iR B 2 A
H o RSB R R R MR - BN
o NS ~ RSP MmyR &0 ~ B E A S AT B
FCHRE » AR B R S Y I R SR R e 0 2



54

BEE F
Hsin-Te Chian et al

B WU R R BOE R I s B A o = D
BCHH R i B ARy —FE K - EF AR A
FELEVA IR o R I R R B S R kL TR
SRR B EORARRY [E IS 7] o AR 22 T E
B HFAE “"Te- MDP LS 522 - [He R 28 B ik
(LAT % Bone scan) sARIIALE o

MRIERTS A

2 BB R R R Zh E el RE A S E ~ B OhEE
HA ""Tc- MDP &2 &HC & KEFAUK ST ~ " Tc- MDP
) S5 R 5 AR AS R (8] o B E HRERE P Te-
MDP L2 SR LSS SR A LU 1 B
FLAHBRAM: o (R R RE LT FE RS S B SRS AR A3 BT
{E (threshold) A EIRIITE » FH A AN [ 25 MK g 1%
A~ NERERER R > SRR AR AEEE CT
LR SR > P LU 2T BEBR A RE S b A R i _E A TR
%ﬁ °

2006 F-£2% Bernard Sze-Piaw Chin 2 B RS M
(1) 25 S BT g %85 P 1 S W8 {1 25 B 0% et K 28 A P9 A I 97 3
o FELUE B RLR BUR 5 5 B e AR B AR (R A
EfEBR BRI T 19] - MEEAYER » BLTT AR A A E S i
R EUAE 2 O A SR AT RE T > HEBR P[]
A~ E B M AT o AR RIS DAL
FEEERE > HERR LR v R R - S B E R B
*"Tc- MDP (IHEHUHERBATECERRSE © 7 5 E sz % * Te-
MDP 2 5% -

A RBFFSE T A B 1% 52 3608 — (I S R 6577 [ P 52 s i
TR > W PE NS G R R 2R
RS o R B R HERR IEAE A B A 1 B T BT & 2T %
fE o REHEBEE MR A TERE TS - KB
B ETEON T I R SR A L R B s T
SRS A RS2 AT T B /e A HERR AT ) B 2 EE {1 -

BEZEN & RS SEREE X LE I
(DXA) » FihE GE » & HFB SRR T > LARERR
T AR BRI ERETE o HUBRBE A L H 252 08 2 B 15 %
fif o (AR PRI S B SR NIE PO I B (B-CAM) » i
MBS TEM T o B2 E I “"Tc- MDP U 1 (R
(LB » HIGEE RS 25 mCi > F 581 U/ NRp b 7 et
PRSBSOS B3 W EE Y 1 5 B — (I 52 i & B i
HEE IR 1000 C.C BY7K » DLV RH A% A Te-
MDP [JEREL > IO SR o

J Nucl Med Tech 2010;7:53-58

wm R

KRR FE S A TENTFE o HUR: ¥ 55 un s B BT
B BAMTFIHBEA PACS =5 2007 £ 1 A 1 H- 2009 4
12 A 31 HZW&ERE » 28 e A SRR e E
MR R APENG R B E RSN E - HE
BRI BSE BT BT BT o R EHEMETE
o N TiEHEBRET T2 o SRR 10 & BMK
i GE DXA 73 Wik g8 IS 5 — 2t & /oA BB A
BEE (Figure 1) > WA EAERBHME 4 40 &
Tt 6 % FHEFHEE 69 K 0 /8 FSHN T-SCORE
EER —1.16 > 158K &% T-SCORE FIHE
-1.05 > /LB EEEFIIER 0.8229 » HEEHETSHE
5 0.8114 o [FERFEATAS B B ImHan & R H i 1% 58
P T{FSE (ICON P1) LURIEE A/ Pixel [HfE ROI /25
HERAEN (Figure 2) HUSa% #0 ERIE T #5{i

BAAR T 5 E PR B 2 B Ef e 2 AERRA M o
DAFRAP I 74 e B £ ) B 72 ) b A B A o S [ ok
Pixel [IfEAIMIETEUGIE » TR A0 /e A5 HE R A LL (i
SPSS 12.0 kit Hrsk g E i o 7715 B MR A b
HYJ Spearman correction * 73 & H 400 (Table 1) Correlation
Coefficient £5 0.729 » FHAMH5E FH kil s 2 -5 8 725 5
B RS TR AHBRATE (Figure 3) © A5 R B —HH
B2 EEHIEAHRE > WHABEEEZREE p =
0.017) °

N

F RS 2 MR FHBE A PACS #8555 2007 4F 1
H 1 H-2009 % 12 A 31 HZMHERE » HEHEZE
AW EEEENE M PENT RS ER BT
2R > T H BTARTE S % 5 R A e G HE R
IRH — HIBERAER - AT LA AR AR 2 - (H2 - £8H LA
EERA ST IR R BATM RS B B FRAAIE FE R B 5
% Bone scan ;o R EIKNFZEZ— ©

KRR T A B E FRFAAEEL *Te- MDP HY#5HL
ZHRA IEMRY - A AR AR B EE TR
RBIERHEZEAR (8K 5% T-SCORE FI{E R
0.5 > /3B HERAET T-SCORE A 0.7) » —RAIEAR
FBWIRHENTE R - A0SR R 2 5l AR
FEEAE (A3 FYEN) T-SCORE % 0.9 » /3R]
ffi T-SCORE £ —0.4) » HERFEALS B8 E A0 Hal
HBEARMNZWE - HARBFH S E AR ESE
(Osteoporosis: T-SCORE < —2.5) W52 i # Bl 2 5 Vi fadi

Vol. 7 No. 1 October 2010



BB Te-99m MDP B BRI 7 #
The influence of osteoporosis patient with *"Tc MDP
uptake by bone scan

BAST R FRER
Densitometry Reference: £ 1 IvT 7
BMD (glom) T4 Tl b i FEMREA RAEFERIEEANE

1.:5 [ % (picmZ) T-fFF 5 7T
1.105 In

x 0550 352 02
De5 B 0557 A1 057
0.845 b5 T 0553 31 07

=R 0006 01 01
0.715 e
0585 x 0.635 26 1€

Eo) 0663 24 04
D55 1K 0,649 25 05
0325 =R 0.0z 0z 0z

D 30 40 S0 &0 MW 8 90 1M

R

B S FA S 70 A5 B B0 B 1 e 2 i oy e ol

Region 2

Counts Pixels

19363 621

20114 621

Figure 2 F3/EH8mHENY data TIPEFIF12 R L{FEE ROI ZEAGHERBARN » LAEIER Pixel HIFSEETHEOIIFE I HEUE 2 R

°

fHBATESS - BEEEFE AL (Osteopenia: —1< T-
SCORE <-2.5) 5zt & 8 2= 5 V& 1 F H BR PE A
SR HERSEATREVERS B RS IR Rl AT LLLL XOtiiivieni 3 £
6 A » W RIFHEMHZE - EEH TN X
AR A2 i N R P B T B | R ) R R T 5 | AR

REERT RS 2010;7:53-58

s » B » T H R EEREEEAR 1.5 em LILE
HEE5 R 50% -75% I > JTREME X M EUR[T] ©
It > *"Tc- MDP ‘B fm i thaF4e B e 1A 5 E i
FRIEE - B W—BEE R RE B AN B EA

20104E10H 74181

53



56

BEE F
Hsin-Te Chian et al
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TR > FTfS45SR Correlation coefficient: Spearman = 0.729 (p = 0.017)
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bmd count
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Sig. (2-tailed) . .020
N 10 10
count Correlation Coefficient .584* 1.000
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N 10 10
Spearman’s rho bmd Correlation Coefficient 1.000 [729%*
Sig. (2-tailed) . .017
N 10 10
count Correlation Coefficient 729* 1.000
Sig. (2-tailed) 017 .
N 10 10

*. Correlation is significant at the 0.05 level (2-tailed).
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The influence of Osteoporosis patient with " Tc MDP
Uptake by Bone Scan

Hsin-Te Chian'?, Chia-wen Lai', Ya-Huang Chen',
Jenn-Lung Su®, Ya-Ju Tsai', Yu-Chien Shiau'

'Department of Nuclear Medicine, Far Eastern Memorial Hospital
*Department of Biomedical Engineering, Chungyuan University

Abstract

The uptake of radiopharmaceutical (tracer) *"Tc MDP within bone tissue is determined by bone metabolism, region-
al perfusion, and sympathetic activity. After the tracer was injected via vein into patient’s body, the tracer will be
taken up by chemisorption with calcium apatite, and make cortical bone visualized. Where cortical bone has more
calcium, increased regional perfusion, active osteoblast, or new bone formation, the cortical bone shows more tracer
uptake, more radioactivity, and hot area. Where cortical bone has less perfusion, or increased osteoclastic activity,
the cortical bone shows decreased tracer uptake and photonpenic cold area.

The characteristics shown by *"Tc MDP bone scan are usually multiple and random. Single focal hot area is less
frequently seen. The most frequently seen bone metastases are located over spine, ribs, pelvis, proximal femurs,
and sternum. The prevalence of spinal metastases occurs in the order of lumbar spine, thoracic spine, sacrum, and
cervical spine, respectively. What worth noticing is that bone metastasis favorite sites of proximal femurs and lumbar
spine are also the favorite sites of osteoporosis.

In this study we enroll cases received both bone mineral densitometry (BMD) and *"Tc MDP bone scan. Patients
with lumbar compression fracture, bone splint, and total hip replacement are excluded. The data of both studies are
statistically analyzed with SPSS 12.0, by nonparametric Spearman correlation. The results show positive correlation
between the two data sets, with statistical significance of p = 0.017.

By the results of this study, we conclude that osteoporosis is one of the factors which influence *"Tc MDP uptake in
bone scan. Other factors may include body weight, renal function, patient’s hydration, and the injected dose. By the
methods used in this study, we excluded the above mentioned factors, and correlated osteoporosis and the uptake
of *"Tc MDP. But because of the retrospective study and the limited case number (n = 10) in this study, we hope to
include more case and more data for more consolidated conclusion in the near future.

Key word: *"Tc- MDP, BMD, BONE SCAN, Osteoporosis
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The Upper GI Series with the barium solution to influence of the
Gastric Emptying Scan -A Case Report

Pao-Ying Wang'?, Chien-Liang Chen’, Hue-Yong Chen"**
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Abstract

Gastrointestinal tract examination is a common problem in the daily practice. Computed tomography, endography,
gastric emptying scan are used. The patient causes of the gastric emptying difficult, on the upper gastrointestinal

tract inspection’s barium solution remains in the gastric cavity. Causes the horizontal shape artifact on the body of
the stomach.

Key Words: Gastric Emptying, Barium solution
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Sacral insufficiency fractures by SPECT/CT: A case report

Cheng-Kai Huang, Hong-Yi Tsai, Chia-I Lin, Guang-Uei Hung
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Abstract

Sacral insufficiency fractures (SIFs) have be often
found in elderly women presenting with low back and
pelvic pain following no or minimal trauma. SIFs repre-
sent a special category of stress fractures that occur in
bones with reduced mineral content and elastic resis-
tance. The pattern of Honda sign or H-sign (HS) is a
well-known skeletal scintigraphic sign in sacrum.
Computed Tomography (CT) is used to confirm and
complement a positive bone scan. Recently, integrated
SPECT/CT scanners have been made available. The
advantage of SPECT/CT system is accurately localiza-
tion and localization of morphologic of target lesions
simultaneously. We herein presented a 70-year-old
woman with severe back pain and herniated of interver-
tebral disc (HIVD) for 3 years. Whole-body bone scan
showed a tramline pattern in the sacrum and extra-
sacral accumulation in the left pubic bone. Fracture
lines corresponding to *"Tc-MDP uptake was observed
in bone window of CT images. SIFs in sacrum were
finally concluded. Adding CT information to SPECT/CT,
that is, assessing SIFs with SPECT/CT may be useful
when atypical findings are observed.

Key words: sacrum, sacral insufficiency fracture,
SPECT/CT
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Introduction

SIFs are kind of stress fracture which occurs due to the
effect of normal or physiological stress on weakened bone
with decreased elastic resistance [1]. HS is seen in radiogra-
phy, CT, and magnetic resonance (MR) imaging as well as
skeletal scintigraphy [2-5]. The typical pattern of SIFs in
bone scintigraphy is recognized as HS in sacrum. However,
the appearance of a HS is variable; the variant patterns of HS
(35%, 9 of 26) are horizontal bar, half-buttery, and tramline
patterns [3]. CT (bone window) can exhibit the fracture lines
directly with the cross-sectional images [4].

In the presented report, a patient with severe back pain
and had HIVD for 3 years. She had no history of recently
trauma or malignancy. She was underwent a whole-body
bone scan for follow-up. Vertical linear “"Tc-MDP uptake
medial to bilateral sacroiliac joint and left pubic bone on
bone scintigraphy and fracture line corresponding to *"Tc-
MDP uptake was observed in bone window of CT images.
The bony lesions were finally considered as fractures by
SPECT/CT and SIFs were finally concluded.

Case report

A 70-year-old female with severe back pain and had
HIVD for 3 years. She had no history of recently trauma or
malignancy. She was referred a whole-body bone scan for
follow-up. Images were acquired 3 hours after intravenous
injection 555 MBq (15 mCi) of *"Tc-MDP.

Whole-body bone scan showed a tramline pattern in the
sacrum and increased extra-sacral accumulation in the left
pubic bone (Fig. 1). For accurately localization and localiza-
tion of morphologic of pelvis region, the SEPCT/CT study
was performed after bone scan. The SEPCT/CT study was
performed using a hybrid system composed of a dual-head

gamma camera with a low-dose x-ray tube installed in its
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Figure 1. Whole-body bone scan showed a tramline pattern
in the sacrum (arrowheads) and increased extra-sacral accu-
mulation in left pubic bone (arrows).
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gantry (Infinia/Hawkeye 4; GE Healthcare). The CT appara-
tus operates at 140 kV and up to 2.5 mA. A step-and-shoot
protocol of 25 s/3° for a total of 60 views per camera head
was used. Immediately after SPECT acquisition, CT was
performed. Multiple slices were obtained in the helical
mode, 2.0 rpm for H-mode scans; 4 slices were acquired
simultaneously with beam coverage of 2 cm in each gantry
rotation. Cross-sectional attenuation images in which each
pixel represents the attenuation of imaged tissue were gener-
ated.

Fusion of SPECT and CT images were performed on
work-station (Xeleris; GE Healthcare). SPECT/CT images
showed “"Tc-MDP abnormally uptake on left pubic bone
(Fig. 2), sacrum (Fig. 3) and typical appearance of fracture
lines on the CT (bone window) images. Fracture lines corre-
sponding to “"Tc-MDP uptake was observed in bone win-

dow of CT images. SIFs in sacrum were finally concluded.

Discussion
SIFs were first described in 1982 by Lourie [5]. These

Figure 2. SPECT/CT (CT,
SPECT, and fused images are
shown from upper to bottom)
images showed *"Tc-MDP
abnormally uptake on left pubic
bone (arrows), and typical
appearance of fracture line on
the CT (bone window) images.
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Figure 3. SPECT/CT (CT, SPECT, and fused images are shown from upper to bottom) images showed *“"Tc-MDP abnormally
uptake on right sacrum (arrows), and typical appearance of fracture line on the CT (bone window) images.

fractures can cause severe pain in the buttock, back, hip,
groin and pelvis in the elderly women with osteoporosis [6].
SIFs are most frequently associated with insufficiency frac-
tures of the pubic rami and para-symphyseal region, with a
reported coincidence of 88% [7]. Besides, SIFs are frequen-
cy a confounding factor in elderly, many of whom have a
known primary malignancy or are being evaluated for an
occult tumor [8]. It was reported that approximately 45% of
the patients with SIFs have a history of malignancy [9].

Bone scintigraphy is one the most sensitive examina-
tions for detection of SIFs. HS is considered diagnostic of
SIFs in the correct clinical setting [10]. But, this pattern of
*"Tc-MDP uptake is only in 20%-40% of patients [11]. It has
a reported that HS with a high positive predictive value of
96% for detection of SIFs, but it has a low sensitivity of 63%
for distinguishing [3]. Compare with Bone scintigraphy, the

REER RS 2010;7:65-69

sensitivity of CT is reported between 20%-40% [12].
However, CT may be helpful to confirm inconclusive or
equivocal finding on bone scintigraphy [13]. Visualization of
bone detail on CT may be useful to determine if the fracture
lines extend the neural foramina, it can also be especially
helpful when trying to different fracture from metastasis dis-
ease [13,14].

Recently, SPECT/CT scanners have been made avail-
able. It can provide scintigraphic data, cross-sectional X-ray
transmission images, acquired during the same session, pro-
vides images allowing a direct functional-anatomical correc-
tion. Several potential applications for SPECT/CT have been
described for non-oncologic bone scanning [15,16].
Identification of benign skeletal abnormalities in enhanced
with SPECT/CT; in equivocal cases of malignancy,
SPECT/CT may be necessary to make the correct diagnosis

20104E10H 74181
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[17,18].

In conclusion, CT characteristics of a *"Tc-MDP abnor-

mally uptake of bone scintigraphy should be carefully exam-
ined with SPECT/CT imaging. Adding CT information to
SPECT/CT, that is, assessing SIFs with SPECT/CT may be

useful when atypical findings are observed.
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