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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.). 

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 
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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 (ROImean) of each CT slice is showed in Figure 
3. The image noise (ROISD) 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 kBq/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 

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%.

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 2.61 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 

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.
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Modern x-ray CT scanners always use a beam shaping 
component, which is referred to as a bowtie filter. The term 
“bowtie” applies to a class of filter shapes featuring bilateral 
symmetry with a thickness that increases with the distance 

from the center. These compensating filters are used to 
shape the x-ray beam. They reduce the radiation dose to the 
patient and help to minimize image artifact. A bowtie filter 
is normally a piece of material, which is placed between the 

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

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

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.

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 a result, 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 

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

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.
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Design of Radiation Dose Information System 
for Nuclear Imaging

Kao-Yin Tu1*,   Yen-Long Chen2
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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.
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ml�d�<�!�›�����”
t�@ 10 ml�f

2. 
��¹�Ã
²�è�_�!�›
ð�d�½�Þ��	����P�”
{�4�\�f
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3. ���’�¿
��¹�Û�Ç�Ð
®�_�Ì
=�Á�*�¿�g�›�Ä�Œ�#�•


£�D�f

4. �!�›�I�¹�Ã���d�Ð�4�\�z����
Ž�»�ó�›�z���d�(


��š	¾�}�f

5. �I�¹�”
{�ý�Q�4�\�f

6. �‰�’�5�…�Å�.���B�¤�¿�B�Ó�…�Ü�/�d�I�¹�ê�¾�_

�‘	•�!�›�d
��¹�Ã�!�]�[�#�.�>�å�ø�½�­�i�!�M

�)�ë�·�f

�g�e �g�<�M�•�Ù�4�¿�B�•�Ð�Ø�Å�ó�à	j�•�c�M�•�¿�B�è

�_�Ø�Å�¿�B�É�7

( �S ) F-18 Florbetaben�M�•�¿�B�¯�¹�J�!�›�•�-���¶�\

�.�>�å�z�!�d	7�[�‹�;�=�õ�M�•
§�\���j�d�‘	•

�!�›�•��	õ�j
†���Ø�Å
��Ò (Dynamic)�¿�B�€�×
«

20 �±�R�•�d F-18 Florbetaben�Ø�Å
��Ò�¿�B
â�•�£

�›�õ�Œ 2-1�f

( �Z ) �õ�!�› 90 �±
B�� PET/CT�Ø�Å�¿�B�f�¿�B�Í���‰

�Œ1�j�¿�B�*�8�t�û�¡
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�Ø�Å 1 bed dedicated scan 20 min�d
§�\	Î�Ã�S�›��

�
�^�ƒ�Ø�d F-18 Florbetaben�Ø�Å�‘�Ò�¿�B
â�•�£

�›�õ�Œ 2-2�d�Á�*�É�7�•�M�•�Ù�4�¿�B�•�Ð�¿�B�*

�8�û�•�f

( �g ) �Ð�\�˜�V�¿�I�ü�x�›
m�x�›	7
ƒ�˜�Å�d�(�S�]	7
ƒ

�²�¶�E
��ø�5�B�¤�B�…�Ü�/�f

�,�e�a�
�k�o�¿

�I�¼�ú�Y�a�
�k�8���g�<�W�‘�Å�Å�o�›
��~�¼�ú�Y

�G�����ô�H�é�d�G��
ƒ�k�¯�W�‘�Œ�$�j�Ç�Þ�0�}	8�Y
‹

�–�d�½	¾�³	¸	×�e�Ð�}�û���F�·�e�Ì�ø�·�
�n
�
‹�1�f

	7�[�Y
?�I���Ø�½�Œ 3�d�˜���1�m�k�g�<�M�•�Ù�4�¿�B

�•�Ð�Ø�Å�ó�à	j�•�c�M�•�¿�B�è�_�*�8�û�•�d
†���Ø�Å

�¿�B�f

�Œ2-1�jF-18 Florbetaben�Ø�Å
��Ò�¿�B
â�•�£�›

�Œ2-2�jF-18 Florbetaben�Ø�Å�‘�Ò�¿�B
â�•�£�›



�M�• FBB �¹�J�è�_�t�û
Positron Tracer FBB Standard Procedure

31

�è�<�¦�ª�¦    2017;14:27-36 2017�Ë 12 �Ü   14�\ 1 �‚


�   ��
�S�e F-18 Florbetaben �¹�J�!�›�� 90 �±�M�•�Ø�Å�‘�Ò

�B�…�:�Ø

F-18 Florbetaben�� �ø�H�À�›	§	 � �° 	8�0�} 	8�Y	$

�ÿ	Z�¾	7�#�B�…�j�Ø�Å�ó�à	j �• �c�Ð�� (Beta amyloid, 

A�`)�d�ä�‰�›	§	��°	8	7�[�Ø�Å�ð
l���Y	7�#�
�·�d�p�—

�©�‰�ð�Þ��	•�J�Ï�ï�›	§	��°	8�˜�a�ª�f�¡ 1 �‰Case A

	7
ƒ�!�› F-18 Florbetaben�¹�J�� 90 �±
B���M�•�Ø�Å�‘

�Ò�B�…�Ñ�²�&�B�…�f�¡ 2 �‰Case B�!�› F-18 Florbetaben

�¹�J�� 90 �±
B���M�•�Ø�Å�‘�Ò�B�…�Ñ�²�&�B�…�f���_

�B�…�Y
����±���d���ø���À�ø�Y
}�Ñ�²�&�B�…�:�› Case 

A 	7
ƒ�Ø�Å�c�/�Å�±�˜�ó�à	j�•�c�Ð���n�M
l
‹�–�d�þ

�¯�}�Ø�ò�/
�
ï�(�Ú�Þ���ü���Y�¹�J�]���f�( Case B�Y

F-18 Florbetaben�¹�J�¯�}�Ø�ò�/�\���•�d�Þ�ü���Y�Ø�Å

�ó�à	j�•�c�Ð���K�1�f

 

�Œ3�j�a�è�k�Ë�g�e�Ì�9�e��	÷�e��� �¿�
�ø�Ð�}
Ž�Œ�±�p (MMSE) 
?�I���Ø�Œ

  �Ë�g �Ì�9 ��	÷ ���  �
�ø�Ð�}
Ž�Œ�±�p (MMSE)

 Case A 64�K �~ 155 �®�± 61 �®�Ø 19/30

 Case B 58�K �~ 160 �®�± 70 �®�Ø 14/30

�¡ 1�jCase A �!�› F-18 Florbetaben�¹�J�� 90 �±�M�•�Ø�Å�‘�Ò�B�…�Ñ�²�&�B�…�f
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�ð �¢ �A �± �9 
Z Case A�¿ Case B�Y �Ø �Å � ‘ �Ò �¿ �B

�o�› �S
u�¯ �Ø�ë�• �• �Y�…�Å�ó�} �B�…�½�¡ 3 �¿�¡ 4�d

�Æ�¨�.�»���ü���f�_�¡ 3 ���ø�ü���¶�� Case A�Y F-18 

Florbetaben�¹�J�±�:�¯�Ø�ë�t�Ù�d�õ�I�ü�}�Ø�ò�/�Å��

�(�Ú�Þ�ü���Y�±�:�d���ø���ü���Y�:�Ù���Ø�ò�/�Ú�Þ�ü

���Y�Ø�Å�ó�à	j�•�c�Ð���d�ª�ä�Ð�”�J�n�õ�›	§	��°�è

�0�}	8
ƒ�k�f�Í�þ�¡ 4 �• Case B�Y F-18 Florbetaben�¹

�J�i�´�±�:�¯�}�Ø�Y�ò�/�•�d�Þ�ü���Y�Ø�Å�ó�à	j�•�c

�Ð���K�1�d�I�‰�›	§	��°�è�0�}	8
ƒ�k�Y��	•�Ì�}�7�#

���f

�Z�e F-18 Florbetaben �¹�J�!�›���m�C
†���Ø�Å
��Ò�B

�…�:�Ø

�_�õ�0�}	8
ƒ�k�•�Þ 25%�Y
ƒ�k�J�n�õ���M�è�0

�}	8 (Vascular dementia, VaD)�d�W�‘�j Case A	7
ƒ�¯�e

�Ø�Ù�4�¿�B�•�¯�8�Ã�Ù5'�â�Þ�ü���Y�Ø�Å
B�5
‹�–�d�:

�¡ 2�jCase B �!�› F-18 Florbetaben�¹�J�� 90 �±�M�•�Ø�Å�‘�Ò�B�…�Ñ�²�&�B�…�f

�¡ 3�j Case A�!�› F-18 Florbetaben�¹�J�� 90 �±�R�˜�M
�•�Ø�Å�‘�Ò�B�…�õ�Ø�ë�•�•�…�Å�¡�f
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�›�J�Ð�n�õ���M�è�0�}	8
ƒ�k�d�¢�A���ø�;�\�‘	•�!�›

F-18 Florbetaben�¹�J���Y�m�C
��Ò
§�\�B�…�d�Ï�} F-18 

Florbetaben�¹�J�¯�Ø�Å���M�Y
��Ò�
�·�f�¡ 5 �‰Case A

	7
ƒ�!�›�• F-18 Florbetaben�¹�J
��Ò�B�…�Ø�_�j���¡�d

�¢�A�±�9�¯	7
ƒ�Ø�ë�Ñ�²�&�•�•�Y�8�Ã5'�â
��¿���Ã5'

�â
�
6�o�´�Á�Ð�Y
�
ï�d�(�ò�;�\ GE �®�! AW �ˆ�*	g

�• �Y Dynamic VUE�û�Ì �å� � �Û
œ�Á�Ð F-18 Florbetaben

�¹�J�z���Y
��Ò�Ü�Þ�€�¡ 6�•�f

�¡ 4�j Case B �!�› F-18 Florbetaben�¹�J�� 90 �±�R�˜�M
�•�Ø�Å�‘�Ò�B�…�õ�Ø�ë�•�•�…�Å�¡�f

�¡ 6�j Case A �8�Ã5'�â
��¿���Ã5'�â
��Û
œ�Á�Ð F-18 Florbetaben�¹�J�z���Y
��Ò�Ü�Þ�d�¡�•�h�Ù�Ü�Þ�‰ Lt �8�Ã5'�â

��Ü�Þ�d�j�Ù�Ü�Þ�‰ Rt ���Ã5'�â
��Ü�Þ�f

�¡ 5�j Case A 	7
ƒ
��Ò�B�…�Ø�_�j���¡�d�¡�•�8�Ù
�
ï
Rt �‰	7
ƒ���Ã5'�â
��d���Ù
�
ï Lt �‰	7
ƒ�8�Ã5'
�â
��f
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�ì�½�¡ 6 ���j�d�¢�A
}�!�› F-18 Florbetaben�¹�J��

�m�C	¾�}
��Ò�z���p�½�d�Ê�±�R	¾�}�S�ã�d�<�•�Ï�} 20

�±�R�d���_ Dynamic VUE�û�Ì�±�����¡�Œ���j�d�h�Ù�Ü

�Þ�‰�8�Ã5'�â
��Ê�±�R�Y�z���6�â�j�Ù�Ü�Þ�‰���Ã5'�â


��8�Y�-�d�O�$�Þ���È�Y�±�:�¡
e�f���_
��Ò�¡�Œ�±��

���ø�»
†�S�É�½�©�d�¹�J�¯�Ø
��z�!�Û�8�Ã5'�â
��J�â

�Á
	�&���Ã5'�â
��z���-�d�þ�Œ�8
	5'�â���t�z�!�J�â

�0�-�Y�d�m�Ð�Y Case A�¯�e�Ø�Ù�4�Ô���j�Y�8�Ã�Ù5'�â

�Ø
�
B�5�Y
‹�–�d�»���½�© Case A�J�n�õ�8�Ã5'�â
���

�M�è�0�}	8
ƒ�k�f

	À   ��
�0�}	8 (Dementia)�J�S�G	6	7�þ�”�J�M
l�Y�ü�·�$


e�d���µ�•�n�¬�©�‰�ü�[�Y�ü�·�$
e�þ�Á�+�Y�1�<�7��

�Y�ê���d�0�}	8	7
ƒ�Ú�Þ
Ÿ�a�Q�<���Y�k�¥�þ�5�ƒ�Y�F

�·�d�¿�Ó�k�¥�•�n�Y�•�¬�¿�¾�ö
*�Z�f

�Œ�"�¿�(�D�0�}	8�Y�[�y�M�¯�ž�º�#���d�ì�½�(�D

�0�}	8�X�6�U�� [2]�d2017 �Ë�Œ�"�-�#�S�w�¬�0�}	8�é

�7�d�ò�[�y�•�ž�w�¬�[�f�ì�½�(�D�
���Å�‰	Ä�Y�0�}	8

�t��	7�ª�¼�ú�d���Q 106�Ë 65 �K�ø�j�Y�0�}�ü�[
Z�Þ

253,511�[�d�&�Œ�Å 65 �K�ø�j�ü�[�Ò 7.94%�d65�K�ø�j

�ü�[�Ê 13 �[�Þ�S���0�}�k�d 80 �K�ø�j�ü�[�Ê 5 �[�6�Þ

�S���0�}�k�d�‡
9�Ë�Ï
s�}�8����
s	÷ [3]�f�¯�(�D�_�6

�Ç�•�·�¿�ü�Ë�·�Y�_�6�–�Ò�h�d�J�8�Ê 100���(�D�[
Z

�6�Þ 5 ���0�}�k�d�J�A�´�´�ë�Å�˜�¿�O
œ�
�����=�b� 


V�Y
*�Z�f

� 0 � } 	 8 � Y � ± � ó � j� d � ð 
 l � � � J � _ � › 	 § 	 � � ° 	 8

(Alzheimer's disease, AD)� Ï 	 Î� d �& �Ò 50~70%�8 � �� d � I

�ü� �
�<���M�è�0�}	8 (Vascular demenia, VaD)�Ò 25%�e

� ) � ø � ä � � � è � 0 � } 	 8 (Dementia with Lewy Bodies, DLB)

�Ò 15%� e � ø � ¿ � X 5 ' � â � è � 0 � } 	 8(Frontotemporal Lobar 

Degeneration, FTLD)�d�Þ�Ç�Å�±�Y�0�}	8�6	Î�ª�õ
?�ª

	y�Ø�Y�•
Ä�r
Â [8]�f�¯�t��	7�ª�Y�¼�ú�•�d�0�}	8���Í

�J�Ð�…�—� 
V�Y�d�Í�þ�µ�p�[
l�©�‰�0�}	8�$
e�½	¾�³

�b	¸	×�%�J�M
l�Y�ü�·�$
e�þ�Á�+�d
��Q�»��� �Û�*�[

�r�™�e�¬�©�e
‹�k�·�
�e�H�Ì�·�
�e�§�
�Œ�:�e	Ö�)�e

�¸���e
V�Ì�B�e���7�Ð�M
��e�”�&�…�Y���‰�e�=	G�æ�Ÿ�e

��
��b�%�-�e�[�z�æ�Ÿ�¿�}�ƒ�©�0�«�n
���� �Y�0�}	8

���r	8�Û�‰�Û�Š
É�f

�¯
ƒ�k�Þ�0�}	8�‹�‚	8�K�Û�d���_�<�ª�B�…�:�›
�

�š�M�½�Y
b�Ù�d�4�\�¹�J�X�?	7
ƒ�à��	8�K�¿�

º�d��

�ø
Z�0�}	8�Y�F�·�û���ˆ�à�d�d���0�}	8	7
ƒ�¿�•�n�Y

�[�z�Ü�/�f�ð
9�¤�Y�7�•�1�J
��}�Y�Õ
7���p�¯�· - �þ

� � �v�€�õ�§� j Robin McLaurin Williams�d1951�Ë 7 �Ü 21

�Ú�{2014 �Ë 8�Ü 11�Ú�•�d�€�J
{
ó�v���–�…�¤�e�–�"�¤�e

�Õ
7���p�ˆ�6�¤�e�ä
:�Õ�¤
��ÿ�ò�d
É�‚�‰�s�a�®�–�Œ

�ä	8�e�J�h�q�Ê�G�Ô�î�d�Ð�}	•�b�¼���h�^�e�������÷�e

�É�Ò�”�¢�q���Æ
ÿ
¾
��d�ð���ø��� �Y
��Ì�v�f�Í�þ�+

���Y���Z���S�8���¯�· - �þ���v�J�)
ƒ�Y�)�ø�ä���è�0

�}	8 (Dementia with Lewy Bodies, DLB)�d�I�Ø�Å�•�Þ�)

�ø�ä��� �K�Y�•�c�/�ô�¿�d�±�:�¯�Ø�Å�d�/�¿�	�]���•

�Ø�q�Ø���d�n�õ	Z�¾	×�·�Ì	6	7�d�·
l�¯�Ø�Å�Y�T�,	$

�›
�
9���ï�$�.
l�Y�)�ø�ä���Ð���d�n�õ�K�g
l���Y	×

�·�Ì�0�}	8�d�Þ�Û�~�›	§	��°	8�q�Ë�–�Œ�ä	8�;�•�ï�*�f

�_�õ�y�¬�Y
b�Ù�¬�ç	8�K�Y�F�·�d�ð���ï�[�ÿ�[�r�´�Y


����d�_�ä���]�0�}	8
ƒ�k�M�½�Y�W�‘
b�Ù�¿�:�Ø�J�µ

�ÿ�Y� ���f

�0�}	8�•�ð
l���Y�›	§	��°	8	7�#�·�
�ô���‰�Ø�Å

�d�/�����Ì
B�5�d�V�«�#�1�d�Ø���Ò�}�d	Z�¾�©�}
Ž�¯

�Ç�d�ò�}�Ø�ò�/�•�Þ�ü�·�t
ï (senile plaques)�¿	Z�¾��

� j � g 
 � (Neurofibrillary tangles, NFTs)
 � 	 7 � 
 [4]� d 
 Â � U


b�Ù�0�}	8�Ù�Ì�}�Ç���_�e�Ø�Ù�4�¿�è�>�•�È
����Z�Ì

�B�…�8�*�‰�:�Ø�1�½�d�Í�þ�¯	æ�Á�0�}	8�&�}�Å�±�Y�›

	§	��°	8
ƒ�k�I
b�Ù���(�”	÷�f�•�Ë�8�è�•�<�ª�ï
9�Y

�M�•�B�…�¿�¹�J�Y�ï�•�d�����_�Ø�Å�[�#�Y�B�…�r�_�8

�Í�?
b�Ù�›	§	��°	8�Y	7�
�f�g���<�<	ë�•�8�ç�b�õ	Z

�¾�B�…�ª�¼�ú�d���=�¬�]�-���Ø�Å�ó�à	j�•�c�Ð�� (Beta 

amyloid, A�`) 
 Y � \ � M � • � j � 3 � ’ (F-18 Florbetaben, F-18-

FBB) �è�_ [7]�d�ó�à	j�•�c�Ð���‰�›	§	��°	8	7�[�Ø�Å

�ð
l���Y	7�#�
�·�d�p�—�©�‰�ð�Þ��	•�J�Ï�ï�›	§	��°

	8 (Alzheimer's disease)�˜�a�ª�f�À�@ F-18 Florbetaben�M

�•�¿�B�è�»
����d�¾�_	Z�¾�B�…�:�›�Ø�Å �` �ó�à	j�ü�·

�t
ï
W���d���Þ�Ö�X�?�W�‘�Ø�‚
b�Ù�›	§	��°	8�f���_

�M�• F-18 Florbetaben�¹�J�B�…�Y�:�Ø
����8�§�]�7���d

�¯�à�›	§	��°	8	7�[	×�·�Y
†�û�d�’�5�¢�›	§	��°	8	7

�[�\�¹�y�¬�þ�*�[�Y�”�@��
��*�\�d���ä�Í�?�W�‘
b�Ù

�J�I�‰�›	§	��°�è�0�}	8�d�4�7���Ù�£�»�ü�½�f�Ž
Ð�J

�8���w�A�6�\�¯�Ø�‚�à�9�›	§	��°	8�d�¿�E	7
ƒ�f�M�•

�•�Ð�f�Ã	æ�Á�ä�¹�J
†��
Y�é�W�‘�
���d���m�S�•���+

�Y	7
ƒ�è�_�¿�¿�B�t�û�d�ø�‚�:�Q�ð�3�Y�B�…
b�Ù�Ü�/�f
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���_�G�7�W�‘�0�}	8
ƒ�k�B�…�:�›
����d�¯ F-18 

Florbetaben�¹�J�!�›�� 90 �±�M�•�Ø�Å�‘�Ò�B�…�•�d���ø

���_�¹�J�±�:�Ø�Å�ò�/�B�…�d�:�›�J�I�‰�›	§	��°�è�0

�}	8�d�ò���_ F-18 Florbetaben�¹�J�!�›��	õ�j
†���Ø�Å


��Ò�B�…�•�d�o�›	$�›
�
ï�•�å���Û
œ�Á�õ�¹�J�z���Y


��Ò�¡�Œ�d���ø
†�S�É�X�?�<�ª�:�›���M�è�0�}	8�Y�Ð

�\�d�Ÿ��
ÿ�¥�è�0�}	8
ƒ�k�p���;�\�ä�Ù�Ì�½�›	7�æ�f

�¯�J�8�B�…�:�›�Z
†�j�d�¯ F-18 Florbetaben�¹�J�Y

�M�•�Ø�Å�‘�Ò�B�…�:�Ø�j�d�@
²���_�<�ª�B�…�:�Ø
����d

�Þ�,�B�…�¹�J�Y�]���6�§�õ�M
l�~�.
l�˜
œ�d�<�[�À�Ð

�T�,�B�…�|�®�G���”�ø�:�›�d�ò�”�•�:�Ø�<�ª�u��	•�¬

�ç�”�•�:�›
����f�J�8�I�M�•�•�Ð���å���m�B�…�:�Ø�û
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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 Chen1*,   Li-Fan Lin1,   Yueh-Feng Sung2,   Hsiu-Shan Wang1, 
Ta-Wei Tseng1,   Chuang-Hsin Chiu1

1Department of Nuclear Medicine & PET center of Tri-Service General Hospital, 

National Defense Medical Center, Taipei, Taiwan
2Department 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 

�S�R�V�L�W�U�R�Q���H�P�L�V�V�L�R�Q���W�R�P�R�J�U�D�S�K�\�����3�(�7�����D�Q�G���S�U�R�J�U�H�V�V���L�Q���Q�H�X�U�R�G�H�J�H�Q�H�U�D�W�L�R�Q���V�S�H�F�L�À�F���W�U�D�F�H�U�V���K�H�O�S���F�O�L�Q�L�F�L�D�Q���W�R���G�L�D�J�Q�R�V�H��

AD earlier and more accurately. The aim of this study was to establish the standard protocol of PET scan with F-18 

�)�O�R�U�E�H�W�D�E�H�Q�����)�%�%�������D���E�H�W�D���D�P�\�O�R�L�G�����$�[�����V�S�H�F�L�À�F���E�L�Q�G�L�Q�J���3�(�7���W�U�D�F�H�U�����I�R�U���G�L�D�J�Q�R�V�L�V���R�I���$�'��

Methods:  We reviewed two clinically diagnosed dementia patients with FBB PET scan. Dynamic (0’-20’ minutes) 

�D�Q�G���V�W�D�W�L�F���L�P�D�J�L�Q�J���Z�D�V���D�F�T�X�L�U�H�G���E�\���*�(�����������3�(�7���V�F�D�Q�Q�H�U�����4�X�D�Q�W�L�À�F�D�W�L�R�Q���D�Q�D�O�\�V�L�V���R�I���G�\�Q�D�P�L�F���L�P�D�J�L�Q�J���Z�D�V���G�R�Q�H���E�\��

Dynamic VUE®. Static imaging was reviewed by visual inspection. Abnormal accumulation of FBB in the gray matter 

�R�I���F�H�U�H�E�U�D�O�E���F�R�U�W�H�[���Z�D�V���L�Q�W�H�U�S�U�H�W�H�G���D�E�Q�R�U�P�D�O���D�V���D�E�Q�R�U�P�D�O���G�H�S�R�V�L�W�L�R�Q���R�I���$�[��

Results:   Static FBB PET imaging acquired at 90 minutes after FBB injection showed marked difference of grey 

�P�D�W�W�H�U�� �)�%�%�� �X�S�W�D�N�H�� �L�Q�� �W�Z�R�� �S�D�W�L�H�Q�W�V���� �)�X�U�W�K�H�U�P�R�U�H���� �W�K�H�� �G�\�Q�D�P�L�F�� �L�P�D�J�L�Q�J�� �D�I�W�H�U�� �)�%�%�� �L�Q�M�H�F�W�L�R�Q�� �P�D�\�� �V�R�P�H�Z�K�D�W�� �U�H�Á�H�F�W��

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 

�G�H�W�H�F�W�L�R�Q�� �R�I�� �D�E�Q�R�U�P�D�O�� �J�U�H�\�� �P�D�W�W�H�U���$�[�� �G�H�S�R�V�L�W�L�R�Q�� �D�Q�G�� �K�H�O�S�L�Q�J�� �F�O�L�Q�L�F�D�O�� �G�L�D�J�Q�R�V�L�V�� �R�I���$�'���� �)�X�U�W�K�H�U�P�R�U�H���� �W�K�H�� �G�\�Q�D�P�L�F��

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: �����G�H�P�H�Q�W�L�D�����$�O�]�K�H�L�P�H�U�‹�V���G�L�V�H�D�V�H�����$�'�������)���������)�O�R�U�E�H�W�D�E�H�Q�����)�%�%�������E�H�W�D���D�P�\�O�R�L�G�����$�[��
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QC)�e	¸�¯�ç�M (attenuation correction)�e�s�›�ç�M (scatter 

corrections)�e� � � � � � �B�a (resolution recovery)�  � \ �Ó�Ñ

�²�&�B�…�d�d�6�›
Ž�´���4�\�fSPECT SUV �p�=�—�ø�|

�Ý PET�Ù�Ì���Q�d�4�\ Xeleris 3.1�B�…�ˆ�#�ˆ�*	g�«�•

�Y�Ð�\�û�Ì�¨ Q. Metrix�©�i�]�•��	o�¡�’�z���¿�ç�M�Û


œ�e	7
ƒ��	÷�¿��� �e�"	õ�r�B�Ú�3
½��
��@
²�p�=���d

�¯�Ù�4�²�&�4�\ VOI �ˆ�H
6�o�•��	o�¡�’�s���˜
��`�K

�×	7�æ�d�›
Ž�p�=�—�ø�h�®�Ì���Q�{

uptake (Bqml): BQML 

 = 37*103* (1/(SPECT Sensitivity /60) /Dur)/ml
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���Ø�±��

�B�…�›
Ž�p�=�±�9	¾�}
6�o 30 ��
��`�K�×�Ú	•�Ÿ


†	7
ƒ�d	7�æ�Y�<���� (ml)�e�<�r�_�z�� (MBq)�e�;�i

�r�_�z�� (MBq ml)�e�ð�}�r�_�z�� (MBq ml)�d�µ�,�p

�=�6�—	¸�¯�ç�M�®�Ì A = A0e
-�ht �7�l�‰�¹�J�!�›�� 2 �ƒ�Û

�Y�z���~�d�Ö���• iPTH �â���â�0�d�½	7
ƒ�è�_���S
„

�«�Þ
B��
��`�K�×�²	ð�”�d�I	7�#�²�ê
����p�6�S�(	v

�]�I�ã�¼�ú�•�f�U���p�=�±���´���4�\�¨ Microsoft Excel 

2016�©�d�Á�U� � � � �Ø
†� � � ´ �ë � · �p (Pearson correlation 

coefficient)�q�«�å�±�� (Regression Analysis)�d�U�����Ø

��
9�Ì�Y,ë�=�£�‰ P < 0.05�f


���
	7
ƒ

� I � ¼ � ú � ¯4 �Q 8 � Ü 
 œ � × � } � Y40 � � 
 B � � 99mTc-

Sestamibi�P�´�,
��`�K�×��	•	ê�’�r�B�è�_�d�ò�è�_�Ã

3 
„�«�Þ�è���d�Ö���• iPTH �â���Y	7
ƒ�d�¢�A
°	ð�Y 7

�7	ê�’�r�B�Ã�Š
��@
��`�K�×�²	ð�”�Y�é�7�d�ª�‰�í�ø

	Û�3�Y�\�¹�Ï�}�¿��
‘�~���Ð�ì�N�•�
�·�d��	•�¬�ç�ž

�q�Y
��`�K�×	7�æ�r�_ 99mTc-Sestamibi�Y	•�b�h�%�d�Ì

�,�~ iPTH�p�=�ë�L�d�ä�.�d�Þ 3�7�.���Ì
��`�K�×�é�7�d

�¯�Ø�‚�´
��¼���m�C
� SPECT/CT�d�ä�Û�`�K�×�Y�r�_

� �J�y���d�ç�4�í�ø�¢�›
��`�K�×�–�K�d�¿�Ó
6�o VOI

�›
Ž�b�í�d�Ô�ø�p�—
°	ð�¯�I�ã�¼�ú�•�f�ð���•�� 30 ��

	7
ƒ�Y���Ø	v�]�I�ã�¼�ú�d�I�•�~�Ì 18 �� (60%)�~�ò�Ì

12�� (40%)�d�Ë�g�Í���¯ 23�� 81�K
œ�€�;�i�Ë�g 57�K�•�f

�è���~	7�#���S

�<�p 30 ��	7
ƒ�Y�”�Ã���• iPTH �;� i �= 827.62 �Ô��

613.18 pg/ml�€� Í � � 72.6-1981 pg/ml�•� f � I � • 17 � � 	7
ƒ

�è�_���S
„�«�Þ
B��
��`�K�×�²	ð�”�d�•���_
{	7�#�²

�ê�u�I 43 �•�d�µ�,�u�I�Y	7�#���S�•�— SPECT/CT�›��

�Y	7�æ�p�‰ 29�7 (67%)�d�
�<���j	‡�t�\�� 2 �7 (40%)�e

�M
l�`�K�×�\�� 1 �7 (33%)�e�#�[ 23 �7 (72%)�e�×�¯ 3

�7 (100%)�½�h�Œ1�f

�B�…�›
Ž

�Ô �Þ �Y 	7 
 ƒ � I �B �…�Ç �O �$ � � �Ç1 � ˆ � ó � › � z � � � s

� ��d�4�\ Q. Metrix �´ � � � › 
Ž�±�� SPECT/CT�B�…�½�¡

1�d�;�\��
� VOI �ˆ�H
6�o�s���ó�›�z���˜	7�æ�d NM 

Threshold�£�› 0.92�d�›
Ž�´� � �C���1�k,ë�=�\�­	7�æ

�����d�Œ�Å 30 ��	7
ƒ�d	7�æ�r�_�•��	o�¡�’�<�����;

� i � = 3.613 �Ô�� 2.584 ml� € � Í � � 0.35-14.081 ml� •� e � < � r

� _ � z � � 0.13 �Ô�� 0.11 MBq� € � Í � � 0.007-0.422 MBq�•�e

� ; � i � r � _ � z � � 0.034 �Ô�� 0.02 MBqml� € � Í � � 0.11-0.086 

MBqml�•�e�ð�}�r�_�z�� 0.056 �Ô�� 0.038 MBqml (0.016-

0.163 MBqml)�½�Œ2�f

�Œ1�j	7�#���S�~ SPECT/CT�U���\��

  Pathological (n) SPECT/CT (n*) �;�i�= �z�_�¨

 Fibroadipose    5   2 0.045 0.027

 Thyroid   3   1 0.048 –

 Hyperplasia 32 23 0.066 0.043

 Adenoma   3   3 0.051 0.031

n �‰	7�#���S�H�p�dn* �‰	7�#���S�•�— SPECT/CT�›���Y�H�p�f
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17 ��	7
ƒ	7�#���S�~ SPECT/CT�›��	7�æ�ë�·�Œ

  Vol  Total  Mean  Max  RU RL LU LL OTHER
  (ml) (MBq) (MBqml) (MBqml)

 1 6.68  0.07  0.01  0.02  Hyperplasia  Hyperplasia Hyperplasia thyroid tissue

 2 6.07  0.26  0.04  0.07    Hyperplasia

 3 2.72  0.19  0.07  0.16  Hyperplasia  thyroid tissue  thyroid tissue

 4 2.81  0.04  0.02  0.02  Hyperplasia Hyperplasia Hyperplasia Hyperplasia

 5 5.43  0.06  0.01  0.02  adenoma

 6 6.33  0.42  0.05  0.11  Hyperplasia Hyperplasia Hyperplasia Hyperplasia

 7 0.00  0.00  0.00  0.00  Hyperplasia Hyperplasia Hyperplasia Hyperplasia

 8 2.49  0.06  0.03  0.03      Hyperplasia

 9 2.96  0.07  0.03  0.04  Hyperplasia fibroadipose tissue  Hyperplasia

 10 1.45  0.08  0.06  0.08  Hyperplasia Hyperplasia Hyperplasia Hyperplasia

 11 2.45  0.07  0.02  0.04      adenoma

 12 0.00  0.00  0.00  0.00  Hyperplasia Hyperplasia Hyperplasia Hyperplasia

 13 1.11  0.12  0.09  0.10    Hyperplasia fibroadipose tissue

 14 4.64  0.17  0.03  0.07  Hyperplasia Hyperplasia fibroadipose tissue fibroadipose tissue

 15 4.35  0.32  0.08  0.10  Hyperplasia Hyperplasia Hyperplasia Hyperplasia

 16 3.95  0.22  0.05  0.10  Hyperplasia Hyperplasia Hyperplasia Hyperplasia

 17 0.65  0.05  0.07  0.10  Hyperplasia fibroadipose tissue adenomatous Hyperplasia

�¡ 1�j �4�\ Q. Metrix �´��
6�o�•��	o�¡�’�s���õ
��`�K�×	7�æ�¡�f A �¡���j�•�Å
��`�K�×�õ���h�¿�8�j	7�æ�Þ
v�ó�›
�z���s���iB �¡���j�•�Å
��`�K�×�ˆ�0�®�Y�ó�›�z���s���d�í�ø�ü�½�¢�›�~�`�K�×�˜�Ù�¢�f
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�U��

�4 �\�¨Microsoft Excel 2016�©	Ù�å�±� ��d F �è�› �Y

��
9�= < 0.05�d���j�µ�
�p�u�I�G�\�õ�ä	Ù�å�|�Ì�d�Á

�<���� (ml)�e�<�r�_�z�� (MBq)�e�;�i�r�_�z�� (MBq 

ml)�e�ð�}�r�_�z�� (MBq ml) �~���• iPTH �Y�´�ë�·�p

(Pearson correlation coefficient)�±���½�Œ 3�diPTH �~	7�æ

�<�r�_�z���´�ë�Ì�:��
9�å�_ (p < 0.05) �ò�O�$	÷���´�ë

(0.82)�½�¡ 2�d�_�±���p�=���] iPTH �â���¯�Ò 140 pg/ml

�¿�<�r�_�z���¯�Ò 0.12 MBq�ø�h�U�����Ø�N�s�d�}�õ�ä

�Í���Æ�´�ë�Ì	÷�½�¡ 3�f

�Œ2�jSPECT/CT �B�…	7�æ�›
Ž�p�=�U���Œ

 Data �;�i�p �•
œ�= �z�_�¨ �ð�ƒ�= �ð�}�= p �=

 Volume (ml) 3.613 2.853 2.584 0.350 14.081 0.4517 

 Total (MBq) 0.130 0.083 0.110 0.007   0.422 0.0005 

 Mean (MBqml) 0.034 0.026 0.020 0.011   0.086 0.2576 

 Max (MBqml) 0.056 0.036 0.038 0.016   0.163 0.8894 

�U�����Ø��
9�Ì�Y,ë�=�£�‰ P < 0.05�f

�Œ3�j�d�'�Œ�´�ë�·�p�U���Œ

 Volume (ml) Total (MBq) Mean (MBqml) Max (MBqml) iPTH

Volume (ml) 1

Total (MBq) 0.65  1 

Mean (MBqml) – 0.02  0.59  1 

Max (MBqml) 0.09  0.70  0.87  1 

iPTH 0.57  0.82  0.36  0.50  1 

�´�ë�û���j0.1-0.39 �‰�-���´�ë�i0.4-0.69 �‰�•���´�ë�i0.7-0.99 �‰	÷���´�ë�f

�¡ 3�j iPTH �Á�<�r �_�z� � 
 l �Ò�Ú�� � ¡� f iPTH �} �õ 140 
pg/ml �Û�ž�¨�‰
l�Ò�±�:�d���j�<�r�_�z���¯�ä
iPTH �â���ø�j�p�=�8���•�S
l�Ò�N���f

�¡ 2�j �<�r�_�z�� (MBq) �u�I	Ù�å�Þ�¡�f iPTH �~	7�æ�<
�r�_�z���s�É�¡�d�¯�-�â���h���Ø�N�s�f



�Ó�¯�n  
�
Tzai-Yang Chen, et al

42

J Nucl Med Tech 2017;14:37-44 Vol. 14 No. 1        December 2017

	À   ��

Â�U�è�<�ª�¯�Ø�Å�e�Ð�Ô�e
%�Ô�e�«�±�$
����›
Ž

�±���ï�•�Š�Þ�p�d�Ë�Y�¾���d�µ�u�Y�•��	o�¡�’	•�d�6

�[���[�#�
�·�˜	$�Ì�J�f�Ã�I�4�è�_�í�ø�•�Œ�_�þ�Y�´


Ð�d�(���›
Ž�±���Þ�I�=�"�d�‡
9�Å�¦
†�É�d�4
{
Â�U

�è�<�ª
†���›
Ž�±���Ó�‰��	•�d�B�ä�¦�”�”�M�J�¯�Ø�Å�e

�Ð�Ô�¿�Õ�¯�Y�à�9
b�Ù�d�$�¦�«�¯�ž�º�ï�•�•�f

Maria H.
��[�¯ 2017�Ë�ï�Œ�Y�S�Ð
��`�K�×��	•�Ÿ


†�d���›
Ž�±���Y�Ã�ü�Ì�¼�ú [3]�d�<�p 40 ���½
b�a�ï

�Ì
��`�K�×��	•�Ÿ
†	7
ƒ�d
B���P�´�,
��`�K�×��	•	ê

�’�r�B�è�_�d�±�9�Á�Ø�‚�¿�·�p�´�Y�;�&�B�…
6�o	7�æ

ROI �~�.���à�{�=���Q�r�_���d�(�~�è�_�…�Â iPTH �p�=

�¿���ƒ	7�#���S
��â�0�d�¼�ú
������j
��`�K�×�����›


Ž�r�_���´�Á�0	÷�d�H�U���ª�j���È�d�(�Ì�,�ø�ä
���


��±�M
l�~�Ÿ
†�Y	7�
�fHyung-Jun Im 
��[�¯ 2014�Ë	æ

�Á�
�S
��`�K�×�¯
†�����›
Ž�±���¼�ú [4]�d23 ���½
b

	7
ƒ�Y SPECT/CT�B�…�dVOI 
6�o
��`�K�×�¯�~�Á
	�´

�Á���Ä�Y�à�{�=���Q�r�_���~���• iPTH �¿
‘�N�•�â��


†���â�0�d�~�¢�A
{�Q�Y�´�•�Y
����d�Ç�¼�4�\ SPECT/

CT �B�…�Y���›
Ž�±���p�=�d�~�I�[�·�8�z�q	6	7��� �û

���•�Œ�´�ë�f

Karin Folmer Thøgersen [5]�¿ Krystyna M. Jones [6]


��[�¯ 2017�Ë�±�9�ï�Œ�Y 2 �Ð	æ�Á	ö�¥���q
%�Ô�Õ
ï

�Y�¼�ú�d�‰�¢�A�g�j�Y�›
Ž�Ù�,�´�0�õ�@���Y���›
Ž�,

�Y�´
s�ˆ�d Karin Folmer Thøgersen
��[�4�\�-�Y�›
Ž�¦

�”�d�¼�ú 99mTc-pyrophosphateg (PYP)�õ	$�ï�Ì�ï�A��	7

(idiopathic inflammatory myopathy; IIM)�Y�r�_� 
 � ·�d 90

��	7
ƒ�~ 48 ��
�
p�Á�k�\�d�±�9�ø�Þ�¾���Y�H�À�k
Y

�� 1-4 �±�~ SPECT-UV�›
Ž�p�=�â�0�d
������j SPECT-

UV �›
Ž�p�=	6	7�\�ü��	÷�õ�Á�k�\ 60%�ò���•�Œ
��±�d

�´�õ�H�À�k
Y���Y�±�p�f Krystyna M. Jones
��[�»�J�\


Ÿ�â�0
Â�U SPECT/CT���›
Ž�p�=�~ SPECT-UV�›
Ž�p

�=�d�4�\ 99mTc-Sestamibi�¯
%�Ô�Õ
ï�8�q� 	7�æ�Y�¨�.�d

�u
{�Q�´�•�Y
����d SPECT-UV�›
Ž�p�=�´�Á���›
Ž�Ù

�Ì�d	•�»�»�Y�±�N�8�q� �Y	7�æ�d�J�8�¯
%�Ô�Õ�¯�Ð�I

�ü	6	7�~�[�·�8�z
��¥�d���ø�d�6�»�?�9�Y�Ð�\�f

�@���Y�¼�ú�Š�¾�Ç�¼�Y
��`�K�×	7�æ�d�Þ�´�Á�0�—

�Y 99mTc-Sestamibi
°���Û
œ�d�(�ý
Ž	7�[�Y�g�›�’
Ž�d

�W�‘�è�_�”
l�¯�Ø�‚�¿�·�p�´�Ç
®
« SPECT/CT�B�…�d

�ª�ä Simin Razavi
��[ [7] �¯ 2017�Ë�d�‰�Y�â�0�”�•
�

�`�K�×	7�æ�›
Ž�p�=�Y�y���Û
œ�¨�.�d�“�

Z�·�p�´
®


«�Y CT �B�…�d�D�¥�Q�Ø�‚ �´ 
®
«�Y SPECT�B�…�j�d

SUV �p�=�Ú�Þ�U���¨�. (P > 0.5)�d�ª�ä�W�‘�4�\�ª�¢�ø

�•�S�\ CT�d�D�¥�Ø�‚�¿�·�p�´�Y SPECT/CT�B�…�d�”�B

�¤ SUV �›
Ž�p�=�d�4
Y���›
Ž�Y�y���Û
œ���ø�Ð�\�¯�W

�‘�j�d
��^�@���¼�ú�í�ø�±�N�Y�
�·�f

�I�Ð�¼�ú�Ç�¼�Y�P�´�,
��`�K�×��	•	ê�’�r�B�d

�›
Ž�¦�”�˜�����Ì�d�´�Á�õ�4�\�;�&�B�…�Y���›
Ž�r�_

�����Q�Ù�Ì�d�-�Y�›
Ž�û�U�4�\�½	¸�¯�ç�M�e�s�›�ç�M


��¦�”�d�d	÷
Ž�·�p�=�Y�_�½�Ì�d�þ�~
Â�U SPECT/CT 

VOI �Y
Ž�·�Ù�Ì�â�0�d�-�Y�›
Ž�û�U�ø���œ�3
½��
��p�d

�ª���p�= (count)�7�l�Ó���4 (Bq)�d�(�ò���]	7
ƒ��	÷�q

��� ���Ø�d���Q SUV �p�=�d�½�ä���ø�ª�ª�”�•�¿�B�£�ê

�¿	7
ƒ���è�*�[�Y�¬�¨�5�Q�ð�ƒ�d�4�”�•�•�Ð�Y�¼�ú�p

�½���ø�•�´�â�0�d�›
Ž�p�=���ø�»�?�9�G�\�Q�”�•���è

�Ð�Ì�9�Y	7
ƒ���j�f

�_�<�r�_�z���~ iPTH �â���˜�s�1�¡�d�u�4�¢�A�]

�8�Y�ä�¦�”�Y�"�S�d�¯�•��	o�¡�’�r�_�z���-�Y
‹�1�h�d

�ª�í�ø�à�9
��`�K�×�Ÿ
†�\���}�ƒ�d�¬�ç�p�½���Ø�N�s�d

�B�¤�Y�›
Ž�p�=�Y�_�½�Ì�d�ä�.�d�I�Ð�«�Q�Ì�¼�ú�d�±

�Š�\	¸�¯�®�Ì�ç�M�J�#��	¸�‚�d�(�ª SPECT/CT�¿�B�Y

�Û
œ�”�x�›�d�¿�¼�ú�Ê���µ�p�‰�y
%	7�[�d���•�¦�N
‘�e

����	•�•�Ô�›
Ž�p�=�Á�õ�à�9�M
l�\���e�#�[�e�×�¯�Y

�����Ì�f�J�8�¼�ú
Z�ƒ�£�x�›�ò�¥�G�Y SPECT/CT�¿�B

�Û
œ�d�ð�3�· VOI 
6�o�Ù�,�(�#���M
l�\���e�×�¯�e�×

���Y���Ø�×
«�d�ø�d	÷�Á	7�æ�Y�à�9	•�b�d���ä�#���0

�-�r�_�z���h�›
Ž�Y�_�½�Ì�f


�   ��
�4�\�›
Ž�Ù�Ì
Y�� 99mTc-Sestamibi�P�´�,
��`�K�×

��	•	ê�’�r�B�d�›
Ž�p�=�~
��`�K�×��	•�Ÿ
†�û���O�$

��
9�®�M�´�ë�d�C�›
Ž�p�=�M�â�õ
��`�K�×�Ÿ
†�\���˜

�þ�}�z�Ì�f�´�0�õ�[�·�è���d�-�Ì�›
Ž�û�U���d�6�H�9

	7�æ�˜�þ�}
v���d�´�0�õ
Â�U���›
Ž�Ù�Ì�d�-�Ì�›
Ž�û

�U���ø�ð�ƒ�·�”�•���œ�q	7
ƒ���è�Y�¨�.�d�4
Ž�·�p�=

�¯�”�•�\���è�Ò�Þ�»�}�¨�.�f�±�I�¼�ú�}�µ�‰�ƒ�ï�Ì
�

�`�K�×��	•�Ÿ
†�þ�¬�ç�˜�\���#�[�d�Á�×�¯�¿
��`�K�×

���Y�u�I�”���d�J�8
Z�ø�›
Ž�à�9
b�Ù�d
��`�K�×��	•

�Ÿ
†�\���è�Ò�Y�Ù�,�d�Ð�Þ�ï�•�‘�b�Ó�‰�d�6�W�‘
š�`

�Ô
��Y� ���1�½�f




��`�K�×�Ÿ
†�›
Ž�±��
Parathyroid Scintigraphy Evaluating by the Quantitative Method and the Concentration of Blood iPTH

43

�è�<�¦�ª�¦    2017;14:37-44 2017�Ë 12 �Ü   14�\ 1 �‚


��ý���Ø
1. �M�ð�;�e�@�­
¤�e�½�¢� �e�N�›� �e�Ó
…�r�e�â�•�n�e

�Ó���±�f
%�Ì
��`�K�×�Ú	•�Ÿ
†�Y�Ú�7�~�7���g�«�Å

�ª�¦�d2009�i20�j30-35�f

2.	E Hindié, P-A Just, M-E Toubert, J-L Moretti. Parathyroid 

scintigraphy findings in chronic kidney disease patients 

with recurrent hyperparathyroidism. Eur J Nucl Med Mol 

Imaging (2010) 37:623-634.

3.	Maria Henryka Listewnik, Hanna Piwowarska-Bilska, 

Mirela Kurantowicz, et al. Semi-quantitative method for 

the assessment of focal lesions in parathyroid scintigraphy 

with relation to histopathology: a prospective study. 

Nuclear Medicine Review 2017, 20, 1:18-24.

4.	Hyung-Jun Ima,c, In Ki Leea, Jin Chul Paenga, Kyu Eun 

Leeb, Gi Jeong Cheona, Keon Wook Kanga, June-Key 

Chunga and Dong Soo Leea,c. Functional evaluation of 

parathyroid adenoma using 99mTc-MIBI parathyroid 

SPECT/CT: correlation with functional markers and 

disease severity. Nuclear Medicine Communications 2014, 

35:649-654.

5.	Karin Folmer Thøgersen, Jane Angel Simonsen, Svend 

Hvidsten, Oke Gerke, Søren Jacobsen, Poul Flemming 

Høilund-Carlsen, Karen Middelbo Buch-Olsen and Louise 

Pyndt Diederichsen. Quantitative 3D scintigraphy shows 

increased muscular uptake of pyrophosphate in idiopathic 

�L�Q�Á�D�P�P�D�W�R�U�\���P�\�R�S�D�W�K�\�����(�-�1�0�0�,���5�H�V�H�D�U�F�K������������������������

6.	Krystyna M. Jones, Lilja B. Solnes, Steven P. Rowe,  

Michael A. Gorin, Sara Sheikhbahaei, George Fung, Eric 

C. Frey, Mohamad E. Allaf, Yong Du, Mehrbod S. Javadi. 

Use of quantitative SPECT/CT reconstruction in 99mTc-

sestamibi imaging of patients with renal masses. Annals of 

Nuclear Medicine Vol.:(0112 33456789)

7.	Simin Razavi, Blair Ziebarth, Ran Klein and Wanzhen 

Zeng.  Dual  t ime-point  quant i ta t ive SPECT-CT 

parathyroid imaging using a single computed tomography: 

feasibility and operator variability. Nuclear Medicine 

Communications 2018, 39:3-9.



�Ó�¯�n  
�
Tzai-Yang Chen, et al

44

J Nucl Med Tech 2017;14:37-44 Vol. 14 No. 1        December 2017

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 Chen1*,   Kai-Wen Chuang2,   Tian-Jei Hsu1,   I-Feng Chen1,   Chuang-Hsin Chiu1

1Department of Nuclear Medicine of Tri-Service General Hospital, National Defense Medical Center
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Abstract
Background:   In clinical, 99mTc-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 99mTc-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 
99mTc-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 (MBqml), and the maximum activity (MBqml) 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: �� �� �7�K�H�U�H�� �Z�D�V�� �D�� �V�W�D�W�L�V�W�L�F�D�O�O�\�� �V�L�J�Q�L�À�F�D�Q�W�� �F�R�U�U�H�O�D�W�L�R�Q�� �E�H�W�Z�H�H�Q�� �W�K�H�� �Y�D�O�X�H�V�� �E�\�� �T�X�D�Q�W�L�W�D�W�L�Y�H�� �P�H�W�K�R�G�� �D�Q�G�� �W�K�H��

degree of hyperparathyroidism using 99mTc-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�e SPECT/CT quantitative analysis�e Q. Metrix
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Abstract
A 49-year-old female with breast cancer underwent the 18F-FDG PET/CT whole body scan for evaluation of 

�P�H�W�D�V�W�D�V�L�V�����,�Q�W�H�U�H�V�W�L�Q�J�O�\�����L�Q���K�H�U���L�P�D�J�H�V���W�K�H���V�X�S�H�U�À�F�L�D�O���V�R�I�W���W�L�V�V�X�H���R�I���O�H�I�W���X�S�S�H�U���D�E�G�R�P�L�Q�D�O���Z�D�O�O���V�K�R�Z�H�G���G�L�I�I�X�V�H���P�L�O�G�O�\��

�L�Q�F�U�H�D�V�H�G�� �)�'�*�� �X�S�W�D�N�H�� �F�D�X�V�H�G�� �E�\�� �E�H�H�� �V�W�L�Q�J���� �%�H�H�� �V�W�L�Q�J�V�� �O�H�D�G�� �W�R�� �V�Z�H�O�O�L�Q�J�� �D�Q�G�� �L�Q�Á�D�P�P�D�W�L�R�Q���� �D�Q�G�� �)�'�*�� �3�(�7���&�7�� �F�D�Q��
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The Application of Single Photon Emission 
Computed Tomography/Computed Tomography 

to Differentiate Soft Tissue Infection from Osteomyelitis
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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.

Keywords:   bone scan, GA-67 Scan, SPECT/CT
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