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The reused mask application for extremity soft tissue
sarcoma immobilization
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Abstract

In radiotherapy, the accuracy and reproducibility for patient setup using immobilization is very important.
At present, the vacuum styrofoam named Vac-Lok is usually used in case of extremity cancer treatment at
department of radiation oncology, King Chulalongkorn Memorial Hospital, Thai Red Cross Society,
however, there are some problems of treatment fields drawing on patient’s skin and inconvenience of
patient setup with Vac-Lok. Therefore, the purpose of this study was to compare the patient setup accuracy
between using Vac-Lok and reused-mask using image guided radiation therapy for extremity soft tissue
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sarcoma treatment. The data were collected from 6 patients who treated with each immobilization device

during April to December 2017. The patients were verified the setup error using daily electronic portal

imaging device in AP and lateral directions. The results showed that vertical direction presented the least

error in both methods. The patient setup errors using Vac-Lok in vertical, longitudinal and lateral directions

were -0.01+0.05, -0.21+0.28 and 0.23+0.47 cm, respectively, while the errors using reused-mask were

0.00+0.03, 0.08+0.30 and -0.14+0.27, respectively. In conclusion, the reused-mask can be applied to

immobilize the extremity soft tissue sarcoma cases with the high accuracy and reproducibility and could

replace the Vac-Lok. The institutes that have no Vac-Lok are possible to apply the reused-mask to increase

the efficiency of extremity soft tissue sarcoma treatment.

Keywords: Reused mask, Immobilization, Extremity, Soft tissue sarcoma
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Abstract

The purpose of this study was to optimize the radiation dose and image quality for abdominal radiography using digital
mobile x-ray system in anthropomorphic phantom at King Chulalongkorn Memorial Hospital (KCMH). Digital mobile x-
ray system model OptimaXR220amx, and the Kyoto Kagaku phantom model PBU-60 with 21 cm of abdominal
thickness were used. The exposure parameters were set between 70-90 kVp, and 3.2, 6.3, 12.5, 25, and 32 mAs. Source
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to image receptor distance (SID) was set at 100 cm. The entrance surface air kerma (ESAK) in experimental and routine
parameters were measured using ionization chamber (IC) dosimeter manufactured Radcal model ACCU-Gold. The
qualitative image quality criteria based on IAEA protocol and qualitative were scored by three observers. The signal-to-
noise ratio (SNR) was measured by placing three regions of interest at liver, transvers process at 4- lumbar spine, and
pelvis respectively. The contrast-to-noise ratio (CNR) was evaluated on three areas at liver, left kidney and transverse
process at 4+ lumbar spine, right kidney and pelvis. We found that the optimal parameter for 21 cm thickness of
abdomen at 100 cm SID was 80 kVp, 6.3 mAs with the exposure index of 381. The average image quality and
qualitative noise scoring from three observers were 5.67 and 1, respectively. The average SNR in 1+, 2+, and 3 ROls
were 39.56, 61.55, and 18.24, respectively, and the average of CNR at 1+, 2+, and 3- areas were 5.97, 7.27, and 1.50,
respectively. The ESAK obtained from optimal parameter was lower than 77% compared to the routine clinical
parameter. The optimal exposure parameters in this study, however, can maintain the image quality with acceptable

diagnosis for portable abdominal radiography.

Keywords: optimization, digital mobile x-ray system, abdominal radiography, entrance surface air kerma (ESAK)

Introduction

Digital radiography (DR) is an x-ray imaging
system in which digital image receptor is used
instead of screen-film. DR technology provides user
with a good image quality as its wide dynamic
range and digital image processing compensates for
inappropriate techniques"™. With higher dose
efficiency, radiological technologist can use less
radiation dose to produce an image of similar
contrast to screen-film system. The technology of
digital radiography has also been extended to
mobile x- ray system for portable examination such
as chest x-ray, and other organs with high exposure
(abdomen, hip, pelvis, spine, and skull). The
advantages are expressed in many aspects for
immobilized patients especially intensive care unit
(ICU) or emergency room (ER) without moving
patient to the x-ray room. However, most patient
wards are not well designed for radiation protection,
and the patient might receive the exposure several
times for clinical follow-up investigation”.
Therefore, the selection of the exposure parameter is
based on the knowledge and experience of the
operator justification. The appropriate parameter
could reduce the radiation dose to patient, and
secondary radiation to staff and public. Currently,
there is no standardized technique for abdominal
radiography using mobile x-ray system at King
Chulalongkorn Memorial Hospital (KCMH). The
objective of this study was to optimize the radiation
dose and image quality for abdominal radiography

in phantom using digital mobile x-ray system.
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Materials and Methods
Digital mobile x-ray system

This study was conducted at Department of
Radiology, King Chulalongkorn Memorial Hospital
(KCMH), Thai Red Cross Society, Bangkok. The
digital mobile x-ray system manufactured by GE
model OptimaXR 200amx, and digital flat panel
detector model Platpad with anti-scatter grid ratio of
6:1 were used as shown in Figure 1(A). The image
area of detector is 40.4 x 40.4 cm’.

Figure 1. (A) Digital flat panel detector with grid manufactured by GE.
(B) The whole-body phantom KYOTO KAGAKU model-60.

The quality control of digital mobile x-ray system
was performed to verify the system performance and
to measure the x-ray tube output. For digital image
receptor, the detector dose indicator consistency
was examined to verify the exposure index (EI)
consistency and the variation of El including the
radiation dose reach to image receptor. The quality
control of display monitor was also performed to
ensure that the performance of the monitor was
within

the good condition for image quality

interpretation.
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Optimization of radiation dose and image quality in digital x-ray system

Anthropomorphic phantom

The whole-body phantom manufactured by
Kyoto Kagaku model PBU-60 as in Figure 1(B) was
used. Such anthropomorphic phantom is a life-size
human phantom with a syntactic skeleton
embedded in a radiological soft-tissue substitute.
The abdominal part of the phantom, 21 cm
thickness, is inserted with simulated organs for liver,
spleen, pancreas, (with air),

sigmoid colon and rectum.

kidneys, stomach

ESAK determination in phantom
Backscatter factor (BSF) measurement

In order to evaluate the BSF based on 21 cm
abdomen thickness of phantom, the ionization
chamber (IC) dosimeter with sensitive volume of 38

mm?>

manufactured Radcal Corporation model
Accu-Gold with ion chamber dose sensors model
10X6-6 was used. The x-ray tube of digital mobile
x-ray unit and IC dosimeter were set up in air by
positioning 100 cm of source to detector distance
(SD), 79 cm of source to chamber distance (SCD)
which is closed to the surface of the phantom, and
41x41 cm® of field size. The chamber was exposed
with the experimental and routine clinical
parameters of 70, 75, 80, 85, 90 kVp, and tube-
current time of 3.2, 6.4, 12.5, 25, 32 mAs in order
to determine the incident air kerma (K;) without
matter. The phantom was then placed under the
dosimeter and exposed accordingly with the same
parameters in order to measure the entrance surface
air kerma (ESAK). The setting of BSF measurement is
illustrated as in Figure 2. The BSF was calculated

using the formula as followings:

BSE — ESAK
K

The ESAK
calculated  for exposed
parameters of 70-90 kVp and 3.2-32.0 mAs using
the Ki and BSF as mentioned previously. These also

in  whole-body phantom was

various experimental

included the routine clinical parameters of 75 kVp
and 32 mAs for portable abdominal radiography at
100 cm SID. The ESAK (mGy) can be calculated
using equation (2) and (3) as followings®:
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d

FTD

Ki=Y(d>xan(d _tJ

ESAK =K, x BSF (3)

where K; represents the incident air kerma (mGy),
Y(d) is the x-ray tube output (mGy/mAs) which was
measured during the x-ray machine performance
was performed, Py is a tube loading (mAs), d is focus
to chamber distance (cm), dgrp is focus to table top
distance (cm), t, is the phantom thickness (cm), and
BSF is the backscatter factor.

Figure 2. (A) Incident air kerma, Ki, measurement and (B) ESAK
measurement for 21 cm thickness of abdomen in phantom.

Qualitative image quality

For qualitative analysis, the image quality of the
abdominal radiography in each parameter was
evaluated by randomized blinded method by at
least two years’ experience of three observers. The
image quality score was analyzed based on the
International Atomic Energy Agency (IAEA) criteria®
as shown in Table 1, where the acceptable of image
quality score must equal or more than five from
seven points. For qualitative noise, the criteria score
was evaluated based on the whole visualized image
noise (rate of qualitative noise score: 0 = free of
noise, 1 = scarce noise, 2 = significant noise, 3 =
obvious noise), where the acceptable score was
between 1 and 2 points.

Quantitative image quality
For quantitative image analysis, the abdominal
radiographic image was evaluated in terms of
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signal-to-noise ratio (SNR) and contrast-to-noise
ratio (CNR). The SNR was evaluated by placing 3
regions of interests (ROIs) on the image and
measuring the pixel value three times for each
location (middle of the liver, left side of transverse
process in 4" lumbar spine, and right side of flat
bone in pelvis) as shown in Figure 3 (A). The SNR
was calculated using the equation as followings:

SNR :(mean pixel valuein ROI ) )

SDinROI

In order to determine CNR for evaluating the
contrast between two adjacent areas, three ROls
were added on the image to measure mean pixel
value and SD in the background region as illustrated
in Figure 3(B); where 4" ROI represents lower lobe
of liver, 5™ ROI represents left kidney, and 6" ROI
represent right kidney. The CNR was determined
using equation as followings:

(Xs_ibg) (5)
Oy,

CNR =

9
where X is mean pixel value of ROl in the

interested region, X, is mean pixel value of ROl in

the adjacent background, and o, is the standard
deviation of ROl in the background.

Table 1. Image criteria score®.

Iltem Image criteria

1 Sharp visualization of ribs.

Visualization of lower margin of liver, spleen and

2 kidneys.

Visualization of spleen.

Visualization of kidneys.

Sharp visualization of stomach and bowel loop.
Visualization of ribs and transverse processes of lumbar
vertebrae.

N A~ W

7 Markers indicating either upright or supine position.

* Rate image score: 0, 0.5, and 1, where 0 = not fulfilled, 0.5 = partly
fulfilled, 1 = fulfilled

Optimal parameter consideration

The optimal exposure parameters were justified
using the value of ESAK which is not exceeded 1.86
mGy according to the study of Aldrich JE et al”, the

15871559  MATA

El closed to the target El at 336 (the value
recommended by the vendor)®, Image criteria score
from three observers, and qualitative and
quantitative image analysis. Ideally, the lowest
radiation dose while obtaining acceptable images

quality would be selected.

Figure 3. (A) ROlIs for measuring SNR on the abdominal radiographic
image. (B) Six ROlIs for CNR evaluation.

Results

Table 2 shows the results of ESAK and average
image quality evaluated by three observers in each
parameter. The ESAK in both experimental and
clinical were between 0.234 and 3.218 mGy. Table
3 shows the average SNR. The 1% ROI represents
liver with the range of 26.52-47.71, the 2" ROI
represents left transverse process at 4" lumbar spine,
the range was 37.00-98.98, and the 3™ ROI
represents right side of flat bone in pelvis, the range
was 15.43-21.20. Table 4 shows average CNR. The
1* area range was 5.46-7.02, the 2" area range was
4.94-9.32, and the 3area range was 0.74-2.16.

It was found that there were 12 parameters in
which the image quality score met the image
criteria (> 5) and the ESAK was lower than 1.86
mGy"” as illustrated in Figure 4. Although the
parameters of 80 kVp, 3.2 mAs, 70 kVp, 6.3 mAs
and 75 kVp, 6.3 mAs obtained the lowest ESAK at
0.318, 0.461, and 0.541 mQy, those image quality
score had range between 4.5 to 5.5, 4.5 to 6, and
4.5 to 5.5. The results showed that probably one of
three observers gave image score lower than the
image criteria and the El were not closed to the
target El. Finally, the range of optimal parameter
selected for the whole-body phantom in 21 cm
thickness of abdomen of 80-85 kVp and 6.3 mAs
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with the El 381 approximately is recommended.
This optimal parameter can provide the ESAK of
0.626 mGy while giving the qualitative image
quality range between 5.5 and 6. The summary of
routine protocol and optimal protocol were
compared as in Table 5 and the abdominal
radiographic images were illustrated in Figure 5.
Using the optimal parameter, the reduction of
ESAK was decreased by 77% from the routine

clinical parameter. For qualitative analysis, the
image quality score was 15% lower than the routine
parameter while the quantitative image analysis
score was slightly different. For the quantitative
analysis, the average SNR of 1% and 2™ ROIs were
decreased by 13% and 17% and 3" ROl was
increased 2% from the routine parameter. The
average CNR of 1%, 2™ and 3" areas were
decreased by 3%, 23%, and 18%, respectively.

Table 2. Results of ESAK and qualitative image quality evaluation.

Parameters _ ESAK
Exposure index ) o .
kvp mAs (mGy) Image quality Qualitative noise
3.2 91 0.234 4.67 2
6.3 185 0.461 5.00 1
70 12.5 363 0.915 6.33 1
25.0 706 1.830 6.00 1
3.2 133 0.275 4.67 2
6.3 272 0.541 5.00 1
75 12.5 520 1.074 5.67 1
25.0 1009 2.147 6.50 1
32.0* 1262 2.748 6.67 1
3.2 188 0.318 5.17 2
80 6.3** 381 0.626 5.67 1
12.5 717 1.242 6.00 1
25.0 1370 2.443 6.17 1
3.2 252 0.364 4.67 1
6.3 509 0.716 5.67 1
85 12.5 949 1.420 6.00 1
25.0 1788 2.841 5.50 1
3.2 329 0.412 4.83 1
90 6.3 650 0.811 5.50 1
12.5 1206 1.609 6.50 1
25.0 2252 3.218 5.33 1

*the routine clinical parameter, **optimal parameter

Figure 4. Scatter plots between the ESAK and the average image quality scoring after image analysis in 21 cm thickness of abdomen. The blue

cross color represents the parameter that image scoring meets the criteria for optimal parameter selection. The red dot represents the optimal
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Table 3. Results of SNR in each parameter.

Parameters Average SNR

kvp mAs 1 ROI 2" ROI 3" ROI
3.2 26.52 37.00 15.43

6.3 36.56 49.62 15.86

70 12.5 40.02 54.76 16.20
25.0 41.41 60.81 16.58

3.2 29.75 47.33 16.82

6.3 38.51 55.30 17.11

75 12.5 42.48 59.42 17.66
25.0 43.07 66.52 17.76

32.0% 45.66 74.59 17.85

3.2 36.89 50.53 18.05

80 6.3%* 39.56 61.55 18.24
12.5 43.87 62.34 18.35

25.0 45.09 72.36 18.69

3.2 37.61 62.29 19.35

6.3 45.06 72.77 19.73

85 12,5 4536 75.56 19.93
25.0 46.68 78.36 20.19

3.2 43.59 69.30 20.66

9 6.3 46.32 73.22 20.86
12.5 47.31 83.86 20.99

25.0 47.71 98.98 21.20

Table 4. Results of CNR in each parameter.

Parameters Average CNR
kvp mAs 1% area 2" area 3" area
3.2 5.46 4.94 0.74
6.3 5.62 6.59 1.09
70
12.5 5.67 7.66 1.40
25.0 6.00 8.61 1.46
3.2 5.51 4.99 0.77
6.3 5.64 7.01 1.18
75 12.5 6.00 8.32 1.65
25.0 6.04 8.78 1.72
32.0* 6.16 9.44 1.83
3.2 5.92 5.32 0.96
6.3** 5.97 7.27 1.50
80 12.5 6.18 8.66 1.75
25.0 6.28 9.06 1.86
3.2 6.17 5.46 0.99
6.3 6.44 7.44 1.63
8 12.5 6.59 8.75 1.80
25.0 6.74 9.28 1.93
3.2 6.35 5.51 1.26
6.3 6.48 7.50 1.81
9 12.5 6.82 8.88 2.03
25.0 7.02 9.32 2.16

*the routine clinical parameter, **optimal parameter
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Discussion

Currently, the technology of DR could decrease
the radiation dose as well as maintain the image
quality for diagnosis in medical imaging field. The
radiation dose to the patient, therefore, could be
significantly reduced as well. The present study is
revealed the investigation of the optimal exposure
parameters in abdominal radiography using digital
mobile  x-ray in  phantom at King
Chulalongkorn Memorial Hospital. From the DRL
recommended by IAEA, the ESAK in abdomen AP
radiography based on screen-film system was 10
mGy. According to Muhogora WE et al”, the
average ESAK to adult patients (70£10 kg) of

abdominal radiography in Thailand was 3.9 mGy

system

using film-screen system. The data were collected
from 4 local hospitals. The incident air kerma for
each adult patient was investigated by the product
of the x-ray tube output value that derived from the
output per mAs—kVp curve corrected for the inverse
distance effects between the patient’s distance from
the x-ray focus and the distance at output
measurements, and the actual tube loading (mAs).
Unfortunately, there were no reports of DRL based

on digital radiography from other publications.

Figure 5. Abdominal radiography using routine clinical and optimal
parameter in 21 cm thickness in abdomen.

The exposure index (El) is the indicator of the
amount of radiation dose at the image receptor"”.
For GE digital radiography system, the El is directly
related to radiation dose that reach to image
receptor. The higher of radiation dose to image
receptor, the greater of the El. The target El for
abdominal radiography of 336 is recommended by
the vendor®. The comparison between El and the

The Thai Journal of Radiological Technology

image quality score in each parameter needs to be
considered as the El in some parameters were lower
than the target El. The obtained image quality score,
however, was still within the acceptable limit.

Table 5. Comparison between the routine clinical and
optimal parameter.

Clinical parameter  Optimal parameter

ESAK (mGy) 2.748 0.626
Exposure index (El) 1262 381
Qualitative image 6.67 5.67
quality score
Qualitative noise 1 1
score
Quantitative noise
score
Average SNR
- 1*'ROI 45.66 39.56
- 2" ROI 74.59 61.55
-3 ROI 17.59 18.24
Average CNR
- 1°" Area 6.16 5.97
- 2" Area 9.44 7.27
- 3" Area 1.83 1.50

19

For quantitative image analysis in both of SNR
and CNR, the pixel value was directly measured
from the raw data radiographic images on the
display monitor of the digital mobile x-ray system
instead of measuring on PACS monitor. The main
reason was the pixel value of the radiographic
image after transferring to PACS system was
fluctuated due to the image processing algorithm of
manufacturer. Using the optimal parameter, the
average SNR of the 1* and 2™ ROIs were decreased
by 13% and 17%, and 3™ ROI was slightly
the
parameter. Likewise, the average CNR of the 1%, 2",

increased by 2% compared to routine
and 3 areas were decreased by 3%, 23%, and 18%
from the routine clinical parameter, respectively. As
the SNR and CNR values were relatively increased
with increasing the doses, the moderated SNR, CNR
as well as qualitative noise scoring obtained from
optimal protocol were selected instead. However,
lower doses in the rest of parameters will provide
lower SNR, CNR and blurring image accordingly.
The average ESAK of the abdomen AP using
digital radiography of 1.86 mGy was studied by
Aldrich JE et al” and 2.24 mGy by Asada Y et al"”
(assuming that the ESAK is approximately equal to
ESD). In this study, the ESAK of the optimal

parameter in 21 cm thickness of abdomen was
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0.626 mGy. Therefore, optimal exposure parameters
in this study were comparable to the literatures” '™

'?,and can reduce the radiation dose substantially.

Conclusions

The appropriated parameter for the abdominal
radiography using digital mobile x-ray system at
King  Chulalongkorn ~ Memorial = Hospital in
anthropomorphic phantom was investigated. The
the

radiation dose based on phantom study substantially

optimal exposure parameters can reduce
by 77% for the thickness of abdomen equal or less
than 21

parameter. This protocol could be used as the

cm compared to the routine clinical

recommended  parameters  for  radiological
technologists in abdominal radiography using digital
mobile x-ray system for clinical study in the future

work.

Acknowledgements

The authors  sincerely  thank  radiological
technologists at Department of Diagnostic Radiology,
King Chulalongkorn Memorial Hospital, Bangkok for their
kind contribution through this study.

References

1. Seibert JA, Morin RL. The standardized exposure index for
digital radiography: an opportunity for optimization of
radiation dose to the pediatric population. Pediatr Radiol
2011;41:573-581.

Uffmann M, Schaefer-Prokop C. Digital radiography: the
balance between image quality and required radiation
dose. Eur J Radiol 2009;72:202-208.

Moore QT, Don S, Goske MJ, Strauss KJ, Cohen M,
Herrmann T, et al. Image gently: using exposure indicators
to improve pediatric digital radiography. Radiol Technol
2012;84:93-99.

Sangdao P. Optimization of radiation dose and image
quality in chest radiography using digital mobile x-ray
system at King Chulalongkorn Memorial Hospital [Thesis].
Bangkok: Chulalongkorn University; 2014.

International  Atomic Energy Agency. Dosimetry in
diagnostic radiology: An international code of practice.

Technical report series (TRS) 457. Vienna, Austria 2007.

15871559  MATA

20

10.

11.

12.

International Atomic Energy Agency. Radiation protection
in digital radiology. Examples of good and bad image
quality images with quality evaluation (projection
radiography).

Aldrich JE, Duran E, Dunlop P, Mayo JR. Optimization of
dose and image quality for computed radiography and
digital radiography. J Digit Imaging 2006;19:126-131.

GE Healthcare. DEI (Detector Exposure Indicator). Optima
XR200amx X-Ray System with Digital Upgrade Operator
Manual 2012:14-41-14-44,

Muhogora WE, Ahmed NA, Almosabihi A, Alsuwaidi JS,
Beganovic A, Ciraj-Bjelac O, et al. Patient doses in
radiographic examinations in 12 countries in Asia, Africa,
and Eastern Europe: initial results from IAEA projects. AJR
Am J Roentgenol 2008;190:1453-61.

Shepard SJ, Wang J, Flynn M, Gingold E, Goldman L, Krugh
K, et al. An exposure indicator for digital radiography:
AAPM Task Group 116 (executive summary). Med Phys
2009;36:2898-914.

Asada Y, Suzuki S, Minami K, Shirakawa S, Kobayashi M.
Survey of patient exposure from general radiography and
mammography in Japan in 2014. J Radiol Prot 2016;36:N8-
N18.

Masoud AO, Muhogora WE, Msaki PK. Assessment of
patient dose and optimization
abdomen CR examinations at
Tanzania. J Appl Clin Med Phys 2015;16:5614.

levels in chest and

referral  hospitals in

U 43 auun 1 unsiAy - suAY 2561



SPECIAL ISSUE

Article

AUITUTUIUSTFTUITUUNITAEANSIERUUATINE
An exposure indicator in digital radiography systems

v v ¢ a g% aa ¢ v <
seyIaU YAaU - FAWIA LNLuan

MAINTEmAta AnEERIYAEns NNTINeNEESMS fuavinlng dunewlles Jminfivalan 65000

Thunyarat Chusin’ - Titipong Kaewlek

Department of Radiological Technology, Faculty of Allied Health Sciences, Naresuan University, Phitsanulok 65000, Thailand

*Correspondence to: thunyaratc@nu.ac.th
Thai J Rad Tech 2018;43(1):21-28

UNANEYD:

seuunsaienmSsdndviagnidiunldnunauny
ad

sruuildu-ansu nseildeffeyisansyusiainsvineu
warasauTul RN mvasnlalngssuukasgldiu
JrAnszuvaienInadadaliimuniausduinnsa
wielsigldanuannsnyseiliunumneauvesTunuied
Aldlunsdneninls egndlsfimusiusdusunnusedlsn
NPuAnLAasIednNuwandiusaglainisimunel
annevowmuly Fehlifuduiinusidiianuvanvans
safienuuardsnmslann uanuiisldasuionuasisng
funveafiusduimnsed Yafeiidmarafusdusinm
598 wagdonusihdmsunisldanunendin

fddny: FUsUTIasE, seuuadenmdadnavia,
ARNTiIAALIALaNT T

Abstract
Digital radiography (DR) system has become to
replace screen-film system because it has a

usefulness of workflow reduction and image quality
improvement acquired by the system and users.
Several DR manufacturers have developed an
exposure indicator for users which can estimate an
appropriate
radiography. However, the exposure indicators are

exposure technique for general
obtained independently from various manufacturers
with specified values that make a variety of its
The

acquisitions, factors affecting of exposure indicators,

definitions and acquisitions. definitions,
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and suggestion guidelines for using exposure

indicators in clinical are summarized in this article.

Keyword: Exposure indicators, Digital radiography
system, Computed radiography
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Abstract

Background and Objective: Diagnosis from Magnetic Resonance Imaging (MRI) requires radiofrequency coils
to transmit and receive data signals for processing and reconstructing on MR image. There are many
radiofrequency (RF) coils used for different organs such as head coil, body coil, and anterior surface coil. The
objective of this study was to evaluate the qualities of images using three different radiofrequency coils
following to the standard quality control provided by Department of Medical Sciences, Ministry of Public
Health.

Methods: The ACR phantom was acquired T1 weighted image by using three RF coils following the scanning
instructions of Department of Medical Sciences, Ministry of Public Health. Eight MRI system performances
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were tested to estimate the image quality. In this study, the data collection was performed during May to
October 2016.

Results: The results showed that the quality of image using head coil passed all eight system performance
evaluations. While the image quality from body coil and anterior surface coil passed 6 and 5 of 8 tests of ACR
criteria in head coil, respectively.

Conclusion: Different types of RF coils are used in MRI systems. Each of RF coil has advantages and
disadvantages for various purposes. The ACR MRI phantom is designed to use with a head coil. This study
found the ACR tested method can be applied to evaluate the image quality of other RF coils, but not every
parameter. The evaluation of image quality can be used as a regular monitoring which provides the detection

of changes in performance of the MR images before they can adversely affect clinical images.

Keyword: Magnetic Resonance Image, Radiofrequency coil, ACR MRI phantom
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Evaluation of image quality from three radiofrequency coils: ACR-MRI phantom study
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Pulse sequence Spin Echo

TR (ms) 500

TE (ms) 20

FOV(mm) 250

Number of slice 11

Slice thickness (mm) 5
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Evaluation of image quality from three radiofrequency coils: ACR-MRI phantom study

M13°99 2 M9uARILARSTITEUsHIIUANAIN 8 TTite MuTEEEIANUTHIIWYI WA T4 HAIAL W.A.2559 A1
yiavaadaildadrann

Standard parameters for quality control from department of medical sciences, ministry of public health

Type 1 2 3 4 5 6 7 8
Month of Geometric accuracy High Slice Slice Position %uniformity %signal Low SNR
Coil Contrast Thickness ghosting contrast
X Y Z Resolution Bar 1 Bar 2 Resolution
May Head 146.1 1904  189.6 1 a.75 0.22 0.18 95.38 0.0070 37 418.19
Body 1475 1909 191.1 1 5.30 0 0 96.90 0.0036 no 50.90
Surface 1464  191.0 1913 1 5.19 0.12 0.07 54.07 -0.0021 25 211.30
June Head 146.1 190.3 189.6 1 5.15 0 0 95.70 0.0020 37 406.20
Body 148.0  190.6 190.6 1 4.95 0 0 96.78 0.0070 no 53.11
Surface 1469  191.1 191.6 1 5.34 -0.10  -0.11 37.69 -0.0040 25 191.69
July Head 146.1 190.6 190.3 1 5.45 0.21 0.18 96.00 0.0020 37 402.20
Body 148.0  190.8  190.4 1 5.10 0.22 0.23 95.78 0.0040 no 53.94
Surface 1480 1914 1916 1 5.36 0 0 39.39 -0.0025 25 204.70
August Head 146.4  190.1 189.8 1 5.16 0 -0.17 95.81 0.0004 37 513.82
Body 1475 1909 190.6 1 5.38 0.11 0.13 96.93 0.0031 no 53.15
Surface 1475 1917 191.9 1 5.19 0.18 0.20 36.58 -0.0030 25 196.18
September  Head 146.0  190.9 191.1 1 5.16 0.00 -0.08 95.94 0.0004 37 465.65
Body 147.2  190.3  190.6 1 5.41 0.17 0.17 98.08 0.0022 no 53.30
Surface 1480  191.6 191.9 1 5.38 0 0 34.72 -0.0046 25 199.24
October Head 1475  190.3 190.6 1 5.15 -0.14  -0.19 95.75 0.0007 37 519.01
Body 147.2  190.6 191.1 1 5.38 -0.16  -0.18 96.24 0.0025 no 49.05
Surface 1469  191.1 191.1 1 5.37 -0.27  -0.32 37.65 -0.0053 25 205.94
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Evaluation of image quality from three radiofrequency coils: ACR-MRI phantom study
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Abstract

Introduction: Optically stimulated luminescence (OSL) dosimeter has been widely used for personal radiation
dosimeter. The radiation dose is recorded and compared with the dose limitation in order to monitor risk from
working with radiation. Therefore, the efficiency of personal OSL dosimeter is importantly concerned.
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Radiation dose response of InLight® optically stimulated luminescence (OSL) dosimeter

Objective: The purpose of this study is to define the efficiency of InLight® OSL dosimeter by comparing with
the standard radiation source of the x-rays (x-rays tube), beta rays (Strontium-90) and gamma rays (Cesium-
137). The radiation dose responses of OSL dosimeter were studies where the findings can be used for
differentiating the types and energy of radiation.

Materials and methods: InLight® OSL were placed on the phantom and irradiated with three different radiation
sources which were x-ray from x-ray tube, beta from Sr-90 and gamma ray from Cs-137 with different mean
energy range between 33 - 662 keV and varying the radiation dose of 0.2 mSv, 2.0 mSv and 5.0 mSv. The
standard radiation source is placed at an angle of 90 degrees with the OSL dosimeter.

Results: The efficiency of OSL dosimeter depends on the type, dose, and energy of radiations. OSL dosimeter
was poorly response to the low radiation dose (0.2 mSv) from x-ray and beta with the measurement error of
28% and 74%, respectively. The x-ray standard graph of OSL can be used to distinguish the energy of x-ray
however; it cannot differentiate the x-ray radiation dose. The differences of beta and gamma ray standard
graph can be used to distinguish the types of radiation.

Conclusion: The use of OSL dosimeter to analyze the type, dose, and energy of radiations requires the standard
graphs and radiation dose responses. The different types of radiation such as x-ray, beta, and gamma including
the dose and energy of radiation must be examined before measuring the dose received from radiation
workers. The angle of radiation source and dosimeter must also be concerned.

Keywords: Optically Stimulated Luminescence dosimeter (InLight), Radiation dose response, water phantom
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Radiation dose response of InLight® optically stimulated luminescence (OSL) dosimeter
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Radiation dose response of InLight® optically stimulated luminescence (OSL) dosimeter
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onarvauiuly Felumsinunifldnaanesdtantiesnin
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gunsalinfadifoniAuly iliusinasadiinldiadindi
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g99 nunasinidaseddon A1ALARIALAG BUARAY
yaurisEAnEnmuesgUnsaliaUTinmsed osL lunsia
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157199 1 ANUTUIUSIELRAY a']uLUEJJLUuNWGﬁEWULLag'ﬁaElagﬂ']'lllﬂa'lﬂlﬂaauﬁ]’]ﬂﬂq'ﬁaqﬁli\iﬁLaﬂqj EUALAT I

WALINTINGIUA9Y asuuLilaidednarsgunsagnuaen

AU Enumra st ula s dununn ANdeu 662
keV wud1 anunaaiadeudiantesninfesas 5 deoglu
\NUIATIIUYBIUTENGHAR

nsnoUALosetgUIaiTaUTIEed OSL Furiy
a5 NaUTeIsIduarUSunnsed ananwuy
vosnswnaspuiiadsiulunsdnud anunsoldiie
LL&Jﬂwé’mumad%’ﬁLaﬂ%ﬁwdwﬁmdﬁﬁaqm’h 100 keV
1§ Inednsdumiuiniidmwalminanuunnse Ao di
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WNIPIUVREN VTR oSS Ev e UnazwnLnd]
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Type of Energy Radiation dose (mSv)
Radiation (keV) 0.20 2.00 5.00
X + S.D. 0.15 + 0.01 1.73 + 0.05 435+ 0.11
33
%error 25.00 13.30 12.96
X + SD. 0.14 + 0.01 1.90 + 0.28 4.79 + 0.66
48
9%error 28.00 5.00 4.12
X + S.D. 0.20 + 0.02 1.96 + 0.07 4.99 + 0.20
65
9%error 2.00 2.20 0.20
X-ray _
X + S.D. 0.22 + 0.06 2.07 £ 0.22 4.95 + 0.38
83
9%error 9.00 3.70 1.00
X + SD. 0.23 + 0.00 191 +£0.12 4.80 + 0.34
100
9%error 14.00 4.50 3.96
X + SD. 0.19 + 0.01 1.93 £ 0.11 5.14 + 0.25
118
9%error 6.00 3.60 2.72
X + SD. 0.05 + 0.01 217 £0.13 5.40 + 0.40
Beta 546
9%error 74.00 8.70 8.04
X + SD. 0.21 + 0.02 2.03 + 0.04 5.05 +0.17
Gamma 662
9%error 5.00 1.50 1.00

*Percentage error is <15% recommended by the manufacturer ©
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Radiation dose response of InLight® optically stimulated luminescence (OSL) dosimeter
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UNANED
nsfnwiiiiagusrasdifioussdiuiinusadinevaldsurnmsfiiodlustasnsanamasmansiaedes
Inglvineuiafingunsalindaduszandaunna (Personal monitoring pocket dosimeter) fuenAfudian Suiinend
IindsufiRnuannisnsausasUssinn Ifuninismsanszgn nsfuimesialaviosansdns msnsaszuutivies
nsmsaseumnsTinsess nsmmasedlnsesd mannale MamsUiinadeadluidsndmiderlaislurneinuas
yaugoonmane lngunusdinguialdfuannisnmanisduiwesidlaresddiefo 2.46+0.66 (Anadoxen
Wenvuiasg) lulasdiddn nsemavimadendluidendudomlaislurasinuazsureandidinie Ao
1.5+0.35 1ulAs@i3sn uaz 5.5+0.7 lulasdiidn suddyu drunisasindug ldanunsataeld wazauseduusinasd
avauiinerunaldfunaoaisdainaifnuuiniaviadu 140.86 lulasdiisn Feusuassdineruialdsuainnng
UftRnuiinihensmaniiuedefiueglussduvasade nglitoruaresauensaninisseninssamaindaons
Josiudunsneainssd (ICRP)

Adadny: M3UszfiuUiinuisd, UTnafdaduiuaauldsu, neruadunemansduedes, nsiaseduszdi
ynAa

Abstract

The aim of this study was to estimate radiation doses per study received by nuclear medicine nurses. This
study used digital pocket dosimeters to measure the radiation doses received by nurses during the performance
of their general nuclear procedures such as; bone scan, multi-gated blood pool scan (MUGA scan), lymphatic
scan, parathyroid scan, thyroid scan, myocardial perfusion scan and renal scan. The radiation dose received
by each nurse was read directly from the dosimeter and recorded at the end of each procedure. The mean+SD
effective doses from MUGA scan, myocardial perfusion (rest), and myocardial perfusion(stress) scans were
2.46x0.66 pSv, 1.5+0.35 pSv, 5.5+0.7pSv respectively, and it could not be detected from other scans. The
radiation dose received by nurse working in nuclear medicine was 140.86 pSv/year which was within the
occupational dose limit from International Commission on Radiological Protection (ICRP) recommendations.

Keywords: Radiation dose assessment, Occupational dose, Nuclear medicine nurse, Personal dose monitoring
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weuIadinUTReuusazas TaTuUTInasE A
st ueang nsAnwiieiinguszasdiiieUssdu
Usnausedineunaldsu Taeidudeyannnisufoaau
YINgIUIa 3 au laginnsinuTunasidainnisuims
asindviedneansiutunisdlunisnsaaguaedfing
n719UsEd Ineldgunsalindediiansnsasuanldviud
wielymerunafiinufiinuinausiulalunsu oo
TinnuUaenfanadass

F5atun1sIY

Tumsfnwnillsine1una 3 918 87g 30 U 35 T uay
37 ¥ fuufiReniininenymaniiuedes :3meuna
AngUnsalTnsedUsedndaumna (Personal monitoring
pocket dosimeter) $1 PDM-112 w&nsiauaiuTen ALOKA
Co. LTD #sinunisuiuifisulasdninaudsunayiledud
Faaunsatandrenssdunualasous 40 Aladidnasou
Thdm (keV) TulU wazvenAdaalddous 1 899999 Ty
1331350 (uSv) Anusiuninenyue U URe newia
Tusnsguasdsmisliduuginsuifdiiusses
DU T8UIN LaTUaIN150T293UdY NsARaTNdYS9d
n15UJUANMINEUIALNEUIEAILNIATFINIVTN way
nsquatiteUszifiuneulyigdienduiuniedinduve
AUaeluusazn13nsa laun n1snsIansean (Bone scan)
N13n319n150UMvelanesasgie (MUGA scan) n1s
miaﬁ]iwuﬂgﬂmﬁaa (Lymphatic scan) N1595396DUNII
Inseegs (Parathyroid scan) n1sAs2an eulnsaes
(Thyroid scan) N150573A (Renal scan) Wazn150513
Usinandendluidendniformlafdusasinuasvas
99nN1a 9018 (Myocardial perfusion scan; MIBI rest-
stress) ﬁi”]mu@’ﬂasJﬁ”’wmﬁw%’Uﬂwﬁﬁaﬁ 154 579 laun
ng”ﬂ 18M 3399 Bone scan 69 518 MUGA scan 2451¢
Lymphatic scan 14 $18 Parathyroid scan 12 1%
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Thyroid scan 12 §78 Renal scan 13 §1¢ ILag Myocardial
perfusion scan 10 518 ¥N15UUNNTUALAZAIILLIIVD
a15undv5dild nanfildliusnisusaznisnsia s
Uszduuiunadedinervialasuluudaznisnsiasag

NaN15IgazaAUs1gNa

Aade wazAd@ulsuuLIasgIuresasEnlasu
WaEAIUIMUTUIUTIAT LA sunaduliounuan
Occupational dose limit 983 ICRP

A15199 1 LANSTNALALANULIIVDIETNFUSIEN LTI ULARLNI5ATI9 USuussdedsinenunalasukazaiaie

Maluurarn15ns9
Uszan . ALTITIE vaUfoReudedion 1 918 Wudundl  Yudditldsudedioe 1 51e
dsndused L .
N13A379 (tunzLuALABLIA) (ARAYLANTIRUUNIATFIY) (lulas@isn)
Bone M T e-MDP 740 290.9+48.8 <1
MUGA ™ c-RBC 925 2771.25+186.62 2.06+0.66
99m_|_c_
Lymphatic 111%*2 sites 282+32.09 <1
nanocolloid
PMcoa- uaz
Parathyroid %m 851 823.2+76.87 <1
Tc-MiBI
Thyroid P recos 74 293.67+46.87 <1
99m.
Renal Tc-MAG3 222 354.6+56.7 <1
MBI Rest)  ~ "Tc-MIBI 259 650.6+56.8 1.540.35
MIBI (Stress) " Tc-MIBl 777 2922+79.25 5.540.7

& ]

nuan1s3ITedaziuldinusinasdfineuia
FUTROulFTUgsaauIannsasaUsnadendily
Gesndaifortilavaresniidine Ae 5.5:0.7 lulas
$134n Usunudsdnldugeqnsesasnfenisngianis
Inadsuvesdeniiogluiile Ao 2.46:0.66 lulasd
A0 drunisanalssinndugasldSuusunassddes
wnauliaunsansiaianiy gunsalindedusednsa
unAala

weuafiufuRnulduunasidiedunian
dmiunsnsndinadeniluidsanduiforlavas
ponfdmetiu enaflosnanldnatlunsufofa
ﬁuﬁﬂaauwuﬁqm ﬁy’qmsﬁwﬁ’uaLLasLﬁLﬁumwﬁy’umaums
M523 dunanad1aAesaInnsiaen lewnen adenosine

uaz dobutamine Tua9 pharmacological stress test
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warUssdudnseTi0n15u99n15Ann1End1uLi o
Wwlasmeidoundy W enn1siduuduntien uag
91115994 cardiogenic shock 31NN15LA AN Y
n&ilosalanedeundu esandiasdnlngidu
Tsanaonidenialafiu 8nitaindlsadusaudae 1wy
WU wazAuiulafings neun1snIIRfewne
bUTUITY LLa%EJ’Iﬂaqlll beta blocker hae calcium
antagonist UN9%ia Fanerunaasdesusyidunaziil
37491115 hypoglycemia %39 hyperglycemia lLay
a'1ﬂ'1Smaammé’uiaﬁmgw'wé’w(g)

131915t uAvesiilaesansdie 19351
W3 BNaSLAFYSFLUURNEY (in vivo-in vitro) i foedl
FTumaun13an stannous 191 lUTus 19018 ABuLn
WBonoonufnaaniuansindssdiaiagi (mixed) T
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NUANS JUIA kae auAs LDasnuwd

WaiuUszaa 10 w1 wardanauidlulusisnie
HU Tudumounisive i e ui31981d syringe
shield uwafideseglndunasininssdluszezlngd fe
onfiineaniuaaindusdudn vilildsuuinnsed
NG ERNGEHE

wAn1snIRELNI T lnsens i uneun1snsIni
fuaededdsunsinanandvied 2 ata Tusewitns
sensaaluseifuisudausefiozdsseluiossonsia
wervaguiifaulidndudesgualuszeslnddadiae
Foili usfldinanlunisufofnuann udszegdiving
99011910825 Ve USu s ed Lasudalaia s
wszaviu awdiuldinUsinasdineualdsuy
Futusfunarildlunisufsaou mnldalunis
UvRnuu Temad ldsusedfuntude was
srevrieIndag Urenseunasinidnadnidulade
d1iy n1sufuRaulussezlng Tentanslasusednd
1Nty

uonand dnisinasdfineualduluns
THUINITWAarN1IM319 SaudvadAgounas 2 U veq
af’lmur:i'ﬂw‘ﬁ'uﬁuu?mﬁmﬁmLﬁumiswusua&
WA 1 11U UINITUATIINIIITAIERTTILARYS
Wy nsmsavinandendiluidssndunierlanwas
penidane n13nsaUiinandeniluidoanduile
Walavauziin waznisnsranistiudlvesialanesans
F18 10U 20, 20 war 123 51usel auaisu Anduy
Usmassdfineruialdsu 140.86 lulasdiidnded 99
a1y dose limit n1eld T o munves ICRP ¥ail
\osmnnguianazyaanInsymansindesld
UfuRnumuvannsdesiudunsieanssd lagianiy
msldSidedanmnaunaluninisnsiauassnwilsg
fouTinamandeisddesiian wazivangandmiu
N1957339 (Justification and optimization) Tnedanan
ALARA Frudundnnisdesiudunsigainssdniousn
shensldnaufiinuiuiadlitiosiian 1wy eSune
v lafstuneunarnsujifcnesgtaenou
30 v3elsiansindviad oglivinavdeldnanliieniian
NnfUreleuasndudud uazvnuziidanioli
asinduseddedldaunsalindsedne

15871559  MATA

47

LONENSD19D9

1.

10.

International Commission Radiological Protection. 1990
Recommendations of the International Commission on
Radiological Protection. ICRP Publication No 6 0 .
Pergamon press. New York, 1991

International Commission on Radiological Protection.
The 2007 Recommendations of the International
ICRP
Publication No 103. Pergamon press. New York, 2007
dfnseduaziadesflownnd nsuinerdansnisunne
N3ENTESIAY. AT UL TRSaE Tiuead(TLD
card) wazuruinsedlotoausa (OSL).uuny3.dninfeduay
w5 aedounve nsuinend1ans n1sunneg nsENII
FNTITUEY

Donmoon T, Chamroonrat W, Tuntawiroon M. Radiation

Commission  on  Radiological  Protection.

exposure to nuclear medicine staffs during "*FFDG
PET/CT procedure at Ramathibodi
Physics.2016: Conf. Ser. 694 012061
Sattari A, Dadashzadeh s, Nasiroghli G, Firoozabadi.
Radiation dose to the nuclear medicine nurses. Iran
J.Radiat.Res.2004;2(2):59-62.

Bayram T, Yilmaz AH, Demir M, Sonmez B. Radiation

Hospital. J of

dose to technologists per nuclear medicine examination
and estimation of annual dose. J Nucl Med Technol.
2011; 39(1): 55-9

Kositwattanarerk A, Changmuang W, Poonak K,
Wongkaew O, Thingklam K and Utamakul C. Radiation
Doses to Technologists from Nuclear Medicine Imaging
Procedures. The Asean Journal of Radiology 2011; 17
(3): 159-62.

H. Piwowarska-Bilska B. Birkenfeld M. Listewnik P. Zorga.
Long-term monitoring of radiation exposure of
employees in the department of nuclear medicine
(Szczecin, Poland) in the years 1991-2007.Radiation
Protection Dosimetry.2010; 140:(3):304-307

NORET QUALY.UNUMYBIHENUIAlUUYmMaRsTLAdeS.
AT TIAAIUAIUATUYS. 2558 T 35 atudl 3 wii
191-206.

ANYBUNIIUNITANUABAAENI9SE UnInedeuding.
LU TR oAIuUaenfon1939d uminerdeuiina,
Mahidol University Radiation Safety Guidelines. fuiads
7l 1 quamius 2555,

U 43 auun 1 unsiAy - suAY 2561



SPECIAL ISSUE

Article

N33 WA lUIN NEULLBLAZNTEANYBITINY
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Body composition and regional fat mass measurement

a & o ¢1* ' 1 & o 2
HUAT LDIAUWA - NUNDT JUIA - AUYY LDBIAUINA

1 a = a U aa a a Y a a
armanidundes N1AIMNSEINYT AUELIVEAEARSITINEIUIE NUTINENRBUITUNIIETY

2 a a a Y a a
ﬂ’lﬂ’]‘lﬂﬂ’]?ﬁﬂ?ﬁm% AMEUNNEANEAIITTNGIUIA UNINENRBUITUNTITTY
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fuazauddny

MNNSANBI89 Kelly T uazauz Tul 2008 wuin
Srunupuiidviminidunaslsasudinsiiugueghan
wilan” wagnuinanedilafunaziuanudsase
mainlsailawasaenden lsawvueiind 2 (type
2 diabetes mellitus, T2DM) LLa%sﬁlﬁJHaﬂﬁﬁﬂHﬂ;}gﬂLLﬁf‘ﬂ
A.¢1.1940-1950 WUNATES M ITes (central/abdominal
obesity) fnuduiusiulsaingg Tsawmnuiad 2
LAZNIL atherosclerosis(2’3) uanmnﬁﬁawudwmwﬁauﬁ
drunans Wislaniziivies flaudsssenisiialsaala
wazvaenden Tsawunmusidedl 2 uanniauiidludy
AvauiidIuanwee31anIy LEansd U sazaNTas
logfuidaudeninialsalimdeudu® fdoyaves
Uszrnsine® wudn a1ninaeinnagsui ivualae
peAn1seuIdelan d@nsuuszensieldensiusen
fvunlin1izsau fe aeddadaiuianie (Body
Mass Index, BMI) > 25 Alansusan1s1auns 4 ud e
f91sananunsallulsendlve wudl AnuYnveIn1e
Srufuwlduintu WoRasanfiawavestgmaiig
gaundle5uneladn u1nnan 1 lu 3 vesuszrnsined
Az Fadumnudssiensiinngulsalsifinse (non-
communicable diseases, NCDs) W ULSALUININY Gﬂ’aaga
#01UNTAIYRILIALUIIU INNTTAITIRAUINU T VY
Inelagn1sns29519A18 WU mwm;ﬂmaaciﬁ'ﬁ LAY
innaludeninund waglsawimululsesinseny
Faust 15 ¥ FulU SAvinfudesas 6.9 Tl we. 2522
wardinsiutududovar 8.96 Tl n.a. 2557 dau

The Thai Journal of Radiological Technology

Fosfinsiuiuannsnissneg egraasindaiielinuyn
yoslsaumuliifinduuay asflegifosas 6.9 anw
Whmnenisauaudesiulsauimusgaulaniud w.e.
2568 i‘]zymf%‘lan‘fmiﬂLﬁuLLazmwé"awuaa Uszamulng
Farudud esddyiseauii dowdly wenaind
nsdnw wulatufiavavainefenzanely (visceral fat)
fiduddiunsiianesanmusdsaunnnitlatuduld

a 9 (7-9) o & = ac o
W217U9 (subcutaneous fat) — AIUUNITNTIVNIITATIA
Usuamazn1snszevesnisazanlviuidiaud g

28 UINUNENSANINAVLAANIULIN1BNAS

n1sdnudaluiu ndruiauaznszanvasinenie
wazn1snszangvasiladaludu (Body
composition and adipose tissue
distribution)

AWnsinlussezusng vilalagnisinaaiulaniy
(body mass index, BMI) #a.un15¥n body fat Aigzaqn
mesasduszniaimin \lansy) uazaugenings
@04 (luns) Faauns

g (Alan3)
BMl = —————=
avgs (wns)

A1 BMI T luns@nwruszvinsna ulvgus i f
FosrfiananeUszns nanie ldausataauiiindunile
unleuaugn (high lean mass) Ly Wniwl vinlwan
o oluuiiTaldgaiuauduais (overestimate)
wiosnirauduase (underestimate) luAudi fuaa
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natuilevsy wuluaugsey Ysenisdeun n1sinavil
& o a d dv 9o 1 a a «
wane Wumsiaailwdeiun ldldinadaiung e
AU sefiudslinanianainls wuvinliusediuing
lusfug e (overestimate) luaugefi ddnauund w3e
Usgiliundlusiudos (underestimate) Tuaufilfouazoau
wana1nflA1 BMI fadsunlanionigunniy Anugey
anas (Dowager’ hump) wagfidAgyfiande A BMI 3l
aunsavennsnsyaneveslaiule
WeourAe nsialdusaULLazazInn (waist and
hip circumference) 9g%28U8NN15n58318U09 LU Y
(body fat distribution) Tug@1uvulazdIUA 19UD VD
3Me lAssasansenn wagnauile wagaiunsavitung
a a ya Y] (10) v A
nsialsamauniuedalaaniinisin BMI Tudagdud
AUAMUTIRELINILnAlulagnTas eI @wnsa
Tan1snszanevesladiu nanulle uagnszgnag auiug)
(11) ] | a = a o a a
a1u1509 agaawesunedanenSidavesnisiine
Tsatunmnuriad 2 (T2 DM) lsaialanazvasaiden
waglsalasiunendud lulaiinannueanesgea (non-
. . . 2(12) g =
alcoholic fatty liver disease) 1 uanaindinisAne
wuaIn1sazauvesladulaniz v (regional adipose
accumulation) FadgafiagiinugiSausviln Wy uziss
° 1(13) = = P o
anldlvg  waluladuaziaieallonsnsialudagiu
watdusylevunazdislunisitdady Jesiulazsnwilsa
mamauean waluladnisnsiataulaledu nanuile
LAYNIEANVDITNNNY WaN15nNTEANevesvasilalolusiu
(Body composition and adipose tissue distribution) Tu
Ua30u laun 38n1sgandusediondasandsau (Dual-
energy X-ray absorptiometry, DEXA)

Dual-energy X-ray absorptiometry (DEXA)
Tnehlumsiannumnuiuresnszgnineidmsganau
Sedondaendeiu (dual-energy X-ray absorptiometry,
DEXA) ttoldlun153fadelsanszgnmgu (osteoporosis)
waglsansgn nu1rdaudd geaiusadautaledu
n&milonarnsranvesineniy warn1snsyasveiiowe
Tudulusrsneladnaae dn1s@nwirinnisld DEXA &l
Usglowegraunlunistalosiuaniegi (regional
adipose tissue) ¥ TngldnaantAnisgandussdiondaos
w9 stsuendaduletunasid o ofilu ety
(nd1anilo uagnszqn) I¢ 1TuIsildainsanliuy
(Uszanas 10 und) azain Uaends (Usunaseddldsu
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Uszan 1 §a8839n demanmaudazaia) dlddnegn
n11n19n513lagISeneLsgAaun A (Computed
tomography, CT) ka2n15851901NA 28RS WLY L& N
(Magnetic Resonance Imaging, MRI) Tag Wiklund P wag
ARy ANwIA38N15U138N15M999 DEXA and@nwlug Ui
92U nunnaluiulurewewinuduiuslnensiedns
wnfutlideidsavedlsanasnideniilafiu lunansaty
1 vz iidndruvesluiuudiin Gynoid seusuallusiu
Wwanuafiauduiusluniensedusuiasedeelsa
waemdoaalafiu"” wenanduuaeeu International
Society for Clinical Densitometry (ISCD) la A1 viun
wumneteUsddonils lunisdnsaa DEXA Aoldfanu
ns$nudifilsady fuasiinsnszaeluiuiinn
(lipodystrophy) ™" agslsfiniu n1smsratausalusiv
ﬂﬁwLff"al,l,agﬂw@maqi'wma WAEN1INTLINLVDIVD
\eudolusfudae3s DEXA At Salddiuiumanasde

a v (18-19)
B1ONIY

A8n19nseuaIlUlBLazN13AIITAdIUUTENOUYVRY
Wabeuaznisnszaneiiladelusiugieds DEXA
Fuasanems (sntiu) TuAunounsia iesan
gnsonaiinasousinalusiu wardeddldsunisasaedild
asfiusaditusenansaneenn wieldansunduysadnd
ASATARe IS edURenIINIT NI AounisnsIanasTy
funedsudednuiidandouliuazaealangeanain
fUae FaviligUasueunneuuiiss iuuinadegly
winnarsdesluntiazdiinse wvudnegluwuings e
ﬂf’]ﬁz‘haé’wﬁaagiﬂwaiuLLu’JﬁﬁmuwuanLasmmf\] Sadelin
#0397197 N5V M1UTN159AI1lAY National Health
and Nutrition Examination Survey (NHANES)(m E:\JI’{J’JEJEJE‘J:
7 9wmza 180 1M 98 (Whole body scan) nielale
AUUNR YaINTIET Gma]L%mﬂwwﬁaLLnuiﬁﬂquﬂi:Qﬂ
wazsaneyndegnelureulunveInI ALY N
adnse wauliiuaida awannuldfl artifact s
Tun1s3asizimalulsznouvead el euwasnis
nszanenil 0w olufu 91007 whole body 11 x99
Wuwwiueuduuuanlduinsslnsvesdsue (neck cut
line) Mudunuiueudnawid joint space 1114 T12-
L1 maLé'uLLmuauLﬁudwnqmﬁmﬁaﬁwLmu'a“um iliac crest
(pelvic cut line) Mudunuana 2 Wuduuen fveusiu
Uanwes chest uiagdy aduLwass 2 @udnlufivey
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284 Spine WAAZAU MUFULLIR 2 FuFuNUS N
plnsideulfiduusiasidudauiian 1naduuuaduiiom
11 unanaliey sswinsuuasiiiiaass tden point
mode ¥841A394 219 point 7iog1wile shoulder ToLdy
a1NKHIUTENINS head of humerus way scapulafiusian
glenoid fossa Wa 2 #u (arm w38 shoulder cut line)
214 point AALIYEY spine TWTArev spine ign 1aou
points #1uuend ognile iliac crestlinsoungu soft
tissue 09 chest WAy thigh v 8u point A 1ua 19784
anumasuld ischium pelvis I usdossi femoral
necks¥a 2 #1u (pelvis RON) 219 point assnans Twag
5¥WIn9 toes 1 2§ 919 points uuenlidudn soft
tissue 19971 WAz le 2 #1u (outer leg cut) Aaudns
Tuguit 1 d1udre Tulusunsudinsgsideyadaannsn
L& 9n Android region (A) kag Gynoid region (G) Wi ©
Usellu central fat kag hip-thigh fat éi’mamiugﬂﬁ' 1
A1uv21 1y Android region (A) ﬁmaudwaajﬁl (pelvic

Body composition and regional fat mass measurement

cut line) mauuuaquﬁum%’aaas 20 ¥94 region ¥4
neck cut line wag pelvic cut line LAYBUAIDE LI
shoulder cut line @1%5U Gynoid region (G) TUUUU
A1AIU11N pelvic cut line 1.5 191 VBIAINUFIVBI
Android region LLaSSUE]UEi'NE]EJG%’]aWW 2 1911 ¥99ANNEN
484 Android region Uaguauatagluwul outer leg cut
TUSUNTNALAIUIULAZLEAIA 1 Android region Way
Gynoid region Tag e aludld wsaunUA 1999 body
composition

N1319731A835 DEXA 9zlansAn body composition
Tasuansloduidudiu (regional fat) n3esia513n78
(whole body fat), lean, bone mineral mass, total mass,
fat-free mass (lean + bone) ua region (%fat) WipNAU
n31h %fat \isuiuAiadugeanvesnaudszainslume
ety wazead sunAvesngudszyinsluyiseny
WweanulneLA eanwlumeouves T-score Wag Z-score
AUEIAY

FUN 1 WamanImaununssiilaznsivuaveulwalun1sins1esian body compositionluksiazdiusianig lunw

18 UATUARINIIATNUATDULINYDY Android Way Gynoid regions Tua W
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fa08197 1 Ulevielne 81y 56 U g9 172
wuRlues Ymin 67 Alansu BMI = 22.6 AT39M384A304
DEXA 8% HOLOGIC $u Horizon W lawan1snsiadisgy
P o w
2,3 uag 4 puaddu

5UN 2 WanINan13n 539 body composition a4
AUIedeE199 1 Awidesfeludy iidufenszgn unsie
nauLile

INNSANYY LT1@IU190UAT region (%fat) Ll ®
WigunU total mass (fat + lean + bone) W1UsEMiUNIE
lsaonulalagldinueininnin 30-35% TuwaAngs u1nn

' v (20) '
20-25% luwwevne waz 1nndn 45% tudaaensy uand
Y o w aa & Ao W a
Ya31NAVBINITATILALID DEXA Ap vuafisnnnveafes
ASIALAINAINITAVDINTTUU MU NV LA B9l uAUT
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§aunin ddew1uveinisnsiad oldsunisnsranae
contrast media fiduaanaInsenIenluganaunIs
7573 DEXA n3nilasindvssdnnaslusienie uagluans
Kans5s uonaniuginardniswauinisasialaeis
DEXA uan1uaiunsatun1snsauenvianieguesladu
Tngianz visceral fat fwnnindefisuiudsnsnsalag
ionaisdaeufinmes duduiBuinsgu (sold standard)”
2 afdnnswauimanadalunisnsaan visceral fat
72875 DEXA 1a® Kaul S wavame laAnwinuii 3515
2949 DEXA mmaaﬁ%’m abdominal visceral fat wagdl
ANUFURUSAUNTIAlALAT waist circumference, waist—
hip ratio abdominal fat &g subcutaneous fat”” waz
D Choi YJ wagmmy bA@nw1n15%7 visceral fatlmed s
DEXA 3guiisunisnsialagiongisdnauiinmes luau
FIRNING TI1UIU 123 AU V?nmmwuamwwz@q 13987
22-73 Y @1 BMI 17.1-36.0 AlanSumansnauuns wui Al
visceral fat #¥a #0138 DEXA finuduiusiuaitials
INNsITITlagenTsEAsRAes 1nnIAiIalaan

Y . . (24)
N1357% BMI lag waist circumference

sUR 3 wanadn %fat lu

v

Wieuiuanadenguusznsunininanasonglugie

HUeeEeR 1 Wiy 26.2%

a @
LNYINU
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U7 4 uansHan13m39 body composition TumAvegus1sUnA BMI = 22.6 135 DEXA
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faog197 2 ) Urengalne o1y 48T g9 160
WURLAST Umdn 96 Alansy BMI =37.5 A519R 84504
DEXA meﬁ’qgﬂﬁ 5,6 kag 7 m1uaeu

3UN 5 wananan139539 body composition TugUaese
72

a A

dwdesfioluliu d1dufenszan undfenduile

=

JUN 6 uanern %fat ludaeg1ai 2 wiriu 50.9% ey

funguussnsnilimauazengludiadeiiu
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Computed Tomography (CT)
Jwisnsesaniednduninsgiu (sold standard)
lunrsasiamuialedy ndudewaznszgnuessieniy
(body composition) dUsglevilun1sanisnszangves
Tasiu (adipose tissue distribution) @14150053348N
X A A g o 9 v Y va v ya ° aa
WeodeMdulusiunazlalaludiulad 1aiinsuin19m52935
TludAnwdsanuduiusvestulviuneludesios du
AULEEIVDIAURAUNAVDINTITHINA IR AL ULE DA
(impaired glucose tolerance) kaz A1 1217 ana1v93
A al e (25) v,
Sugdu (insulin sensitivity)  wenandgaiuisaiu
o o o 5 . \(26) v '
luffuinensu (hepatic steatosis)” wazluduiiunsnay
v & @27 v A vy Yo
lundaile ™ deiduveinisngialag CT AeyUaelasy
v o A o o v % & ¥ o o A
Sedasnndleiauiun1sngianie DEXA Jududednini
agldnsiafnnunssne uazdududediiniazasaaly
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Abstract

Introduction: There are many factors that diminishing the labeling of Tc-99m with Red Blood Cell. It
sometimes occurred in nuclear medicine examination, and needed more acquisition time or repeating the
examination in worst case.

Objective: The purpose of this study is to compare labeling efficiency with image evaluation for labeling
yield by nuclear medicine physician and to find the incident of poor labeling in normal subjects.

Materials and methods: Patients with request for pre-chemotherapy Left Ventricular Ejection Fraction (LVEF)
as baseline study and volunteers who did not on drug affecting red blood cell (RBC) labeling were included
in this study. We measured labeling efficiency (LE), and performed anterior chest static image using
Siemens SPECT camera model ECAM with Low Energy High Resolution(LEHR) collimator, matrix size
256x256, duration 2 minutes then submitted this image to nuclear medicine physician to evaluate the image
as poor, moderate or good labeling.

Results: There were 70 cases, 3 cases had LE < 10% with poor image evaluation, 3 cases had LE between
10-30% with moderate image evaluation and 64 cases had LE > 50% with good image evaluation.
Conclusion: Repeated examination was needed if LE was less than 10% because of the poor image quality.
If LE was between 10-30%, the technologist should increase the acquisition time 2-3 times more than usual.
The image quality should met nuclear medicine physician satisfaction before discharging the patient.

Keywords: Tc-99m labeled red blood cells, Labeling Efficiency
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Comparison of CTDI measuring by two detector types of CT simulator

Abstract

Introduction: In general, the computed tomography screen displays the volume CT dose index (CTDI,)
received from a computed tomography by following the technique used. Verifying the display values is
important before using them. This can be done by measuring the amount of radiation that is presented on
the screen. However, there are 2 types of radiation detectors i.e., gas-filled and solid media types. These 2
detectors provide different methods of measurement and calculation.

Objective: The purpose of this study was to compare the difference in CTDI,,, values obtained from both
detectors.

Materials and methods: The CTDI,, was measured by using the ionization chamber and semiconductor
detector in a phantom computed tomography 16 slices for Optima 580 simulation of GE Health Care
Thailand. The CT setting parameters were based on the brain scan technique and the abdominal cavity
using in the treatment planning simulation. The values obtained from the displayed on the screen of CT and
measured from the detectors were compared and calculated as the percentage difference in CTDI,.

Results: Solid-state detector measured CTDI,,, radiation less than conventional gas-filled detector. The
different percentages were 10.20 and 5.02 for brain and abdominal cavity examination respectively.
Conclusion: Radiation doses from computed tomography simulator measured by solid-state detector are less
than those measured by standard gaseous radiation detector.

Keywords: Computed tomography simulator, CTDI,,,, lonization chamber, Solid state detector
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Comparison of CTDI measuring by two detector types of CT simulator
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Scan Tube Tube Tube rotation Pitch
Dosimeter Procedure FOV
mode voltage (kV)  current (mA) time (s) (For helical)
IC Axial Brain 120 230 1 (NT=10) SFOV
Abdomen 120 250 1 (NT=10) LFOV
Solid state detector  Helical Brain 120 230 1 0.562 (NT=10) SFOV
Abdomen 120 250 1 0.938 (NT=10) LFOV

mnewe: N Ao S1wiuirinveunieseneisdreuiiames, T fe Anumuivesidinudasiiin wie fadiuns, SFOV Ao small field of

view wag LFOV fio large field of view

A1519% 2 waneA1 CTDL, WaLA1SEATUBIAINULANAT

CTDlyg (MGy)

Difference (%)

Protocol
Displayed IC CTDP Displayed/IC Displayed/CTDP CTDP/IC
Brain 69.47 68.25 61.29 1.79 13.35 -10.20
Abdomen 23.83 21.70 20.61 9.82 15.62 -5.02
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