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ASP.NET Management Information System for PET Center
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Background: The popular web service in the recent years has good interoperability and integration of heteroge-

neous platforms due to open standard. Microsoft ASP.NET is one of the platforms that can realize such standard.

Hence, this study aimed to use this technique to build a management information system for PET (Positron

Emission Tomography) Center.

Method: This study employed a free developing tool of Microsoft, Visual Web Developer 2005 Express, and the

built-in toolkit and web-available resource to develop an expandable modular system. System security was handled

by “Login Control”, accessing data in SQL server by means of data source mechanism. Test patient data were trans-

ferred to central database periodically through hospital information system, and displayed and edited with

Gridview/Formview controls. With Navigation control, function module was flexibly added to a tree menu, the content

was displayed in homepage and uniform theme webpage layout and control. The troublesome postback in webpage

program was removed by AJAX (Asynchronous JavaScript and XML) technique, in order to speed up interoperability

and feedback, and make the program similar to the general Window program. The compiled website program not

only runs more rapidly, but also solves previous security problem of asp program complained by people.

Results: This system consists of Login System Management, Patient Scheduling Management, Imaging Data

Management, Prescription Dosage Query, Reporting Management, Property Management, Meal Charging, Statistics

modules. Position or hierarchy of each module in tree menu can be changed without recompiling program. This sys-

tem has been used for 2 years by various staffs in the PET Center of Taipei Veterans General Hospital. 

Conclusions: In the information-based era, it is important to have capability of adapting to changes quickly, contin-

uous innovation, and spearheading target decision. Using ASP.NET technique can develop application software

rapidly by teamwork, so that this Center can follow the trend of information technology.

Key words: ASP, ASP.NET, AJAX

J Nucl Med Tech 2009;6:1-6
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Table 1. Summary of 190 patients’ HBsAg HBcAb HBsAb test results

NC PC Cut-off value Mean 95% CI SD Paired t-test

HBsAg 24hr 126 40707 253 22.861 14.538~31.184 58.1613
P < 0.0001

HBsAg 2.5hr 116 22703 232 14.740 9.389~20.091 37.3940

HBcAb 24hr 14739 218 6026 0.632 0.518~0.746 0.7965
P = 0.7872

HBcAb 3hr 13079 194 5348 0.635 0.522~0.748 0.7885

HBaAb 24hr 183 39269 366 28.375 22.868~33.885 38.4933
P = 0.0023

HBsAb 4hr 63 14979 127 32.553 25.809~39.297 47.1256

CPM (count per minute)
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Table 2. Comparison of Passing & Bablok regression analysis of HBsAg HBcAb HBsAb tests

Slop B (95% CI) Intercept A (95% CI) linearity

HBsAg 0.7683 (0.7086~0.8613) 0.1302 (0.0939~0.1537) P < 0.01

HBcAb 1.0122 (0.9638~1.0522) 0.0005 (–0.0005~0.0017) P > 0.01

HBsAb 1.0637 (1.0093~1.1448) 0.0788 (–0.0044~0.1377) P > 0.01
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Table 3A. Differences between the rapid and over-night

process of HBsAg testing

HBsAg_24hr HBsAg_2.5hr

cpm/cut-off result cpm/cut-off result

1.100 + 0.8230 –

1.090 + 0.8150 –

1.190 + 0.9233 –

Table 3B. Differences between the rapid and over-night

process of HBcAb testing 

HBcAb_24hr HBcAb_3hr

cpm/cut-off result cpm/cut-off result

0.9632 + 1.1151 –

0.8777 + 1.0230 –

Table 3C. Differences between the rapid and over-night

process of HBsAb testing

HBsAb_24hr HBsAb_4hr

cpm/cut-off result cpm/cut-off result

0.8183 – 1.2426 +

0.9681 – 1.7519 +

0.4629 – 1.2171 +

1.1050 + 0.8720 –
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Comparison of Rapid and Over-night Analysis Methods for
Hepatitis B Virus Infection Study

Ling-Huei Wei1,  Jian-Guo Liao1,  Hui-Lan Tien1,  Su-Yun Chang1,  Li-Zheng Wang1, 
Yuh-Feng Wang1,2

1Department of Nuclear Medicine, Buddhist Dalin Tzu Chi General Hospital, Chiayi, Taiwan
2Department of Medicine, Tzu Chi University, Hualien, Taiwan

Received 10/1/2009; accepted 12/9/2009.
For correspondence or reprints contact: Yuh-Feng Wang, M.D.
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Tel: (886) 5-2648000 ext. 5700  Fax: (886) 5-2648508  E-mail: nment@ms7.hinet.net

Background: In order to improve the quality of laboratory results, we evaluated the tests for detection of the

Hepatitis B virus (HBV). Both rapid and over-night methods were evaluated and the clinical results compared.

Methods: 190 patients’ blood samples were collected. Hepatitis B surface antigen (HBsAg), Hepatitis B surface

antibody (HBsAb), and Hepatitis B core antibody (HBcAb) radio-immunoassay (RIA) kits were used. We compared

these study results by using the MedCalc version 9.2 (MedCalc, Mariakerke, Belgium) software.

Results: The summary of the HBsAg, HBsAb and HBcAb test results is shown in table 1. Both the HBsAg and

HBsAb tests showed significant differences with rapid and over-night procedures (p < 0.05). When HBsAg, HBcAb

and HBsAb test results were compared by Passing & Bablok regression analysis, the Slope B results (95% CI.)

were: 0.7683 (0.7086~0.8613), 1.0122 (0.9638~1.0522) and 1.0637 (1.0093~1.1448) respectively; the intercept A

results (95% CI.) were: 0.1302 (0.0939~0.1537), 0.0005 (–0.0005~0.0017) and 0.0788 (–0.0044~0.1377). Only the

HBsAg test had significant deviation from linearity (p < 0.01). In the final results, there were 3, 4 and 2 cases that dif-

fered in HBsAg, HBcAb and HBsAb test results, but their consistency was 98.42%, 98.94% and 97.89% respective-

ly.

Discussion: Although 9 cases had different results on the HBsAg, HBcAb and HBsAb tests, their cpm (count per

minute) values were close to the cut-off value which determines potential infection. In such a situation, most physi-

cians would suggest that patients recheck these tests in 3-6 months later. In conclusion, both methods had the

same clinical implications. Our study suggests that this rapid procedure is useful for emergency cases or to reduce

the turn around time in a RIA laboratory.

Key words: HBsAg, HBcAb, HBsAb

J Nucl Med Tech 2009;6:7-11
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2003-2006 γ camera 

Year
(uniformity) % (Tc-99m) MAP uniformity

(mCi)

2003DET1 2.8% 0.8-1.2 1-2 1%

2003DET2 2.6% 0.8-1.2 1-2 1%
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2005DET2 2.3% 0.8-1 1-2 1%

2006DET1 2.3% 0.8-1 1-2 1%

2006DET2 2.2% 0.8-1 1-2 1%
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Abstrest:

With the development of computer image processing technology, today’s nuclear medicine imaging is not limited to

the equipment itself as in the past. Computer system itself has abilities to adjust and compensate imaging technolo-

gy and equipment as well as advanced functions such as image fusion and quantitative analysis. Once the comput-

er-aided system becomes the major role, how do clinical workers perform quality control on post-processing related

equipments in the lack of professional analysis tools but only with simple tools. Clinically, it is hard to do large- scale,

professional spectrum or logic operation analyses due to limitation of equipments, time and human resources. We

suggest the following work should be done regarding post-processing imaging:

1. first of all, ensure every systemic errors (including intrinsic and extrinsic) are within acceptable range to make

sure the relevant error does not come from mechanical system

2. in addition to having a fixed standard source to be compared with the tests, the setting of relevant parameters

should be corresponding to clinical practice so that extreme or theoretic values can be avoided

In order to maintain the stability of equipments, we use the simplest and most economic method to monitor the

equipments and achieve this goal. We look forward to smooth procedures of nuclear medicine imaging.

Key words: Quality Control, Uniformity, Energy peak

J Nucl Med Tech 2009;6:13-19
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Fig. 1 SPM2 glass brain fashion shows the significant
regions (gray areas) of Tc-99m ECD uptake in the right cere-
bellum, right superior temporal gyrus and right superior
frontal gyrus between the migraine patients and normal con-
trols.
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Fig. 2 SPM2 render brain fashion shows the significant
regions (red areas) of Tc-99m ECD uptake in the right cere-
bellum, right superior temporal gyrus and right superior
frontal gyrus between the migraine patients and normal con-
trols.

Table 1. Peak coordinates in statistical parametric mapping 2 analysis

Area Coordinate X Coordinate Y Coordinate Z T score

Right insula (Brodmman area 13) 50 – 22 18 37.61

Right superior temporal gyrus (Brodmman area 41)* 50 – 20 8 12.57

Right middle frontal gyrus (Brodmman area 10) 28 50 – 2 10.29

Right superior frontal gyrus (Brodmman area 10) 30 54 22 15.76

Right cerebellar tonsil** 14 – 56 – 48 63.48

* gray matter in 3 mm range of Talairach coordinate.

** gray matter in 7 mm range of Talairach coordinate.
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Background: Headache is a most common symptom in chronic pain. Migraine has seriously interfered with the

quality of life in patients. The origin of migraine is complicated. Traditionally, it is combined psychological-physiologi-

cal model with environment factors to implicate in the pathophysiological mechanism. The purposes of the present

study were used Tc-99m ethyl cysteinate dimer (Tc-99m ECD) brain perfusion single photon emission tomography

(SPET) to investigate into the trigger factor of the migraine. 

Methods: Eight migraine patients (mean age SD, 31.2 5.6) received consecutive Tc-99m ECD SPET study

during a non-migraine attack (baseline) and hypnosis in provoking a migraine attack respectively. Voxel-to-voxel

analysis using SPM2 to compare the two sets of images.

Results: SPM analysis shows significant changes. Hyperperfusion of brain SPET involved the cerebellum, insula,

superior temporal gyrus and superior frontal gyrus. The results are consistent with regional cerebral blood flow

(rCBF) of pain pathway underlying the trigger factor of psychology on a migraine attack.

Conclusion: The results may provide clinical diagnosis and different therapeutic approach by this skill of psy-

chotherapy. 

Key words: SPET, SPM2, migraine, hypnosis, trigger factor

J Nucl Med Tech 2009;6:21-26
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Hepatobiliary scintigraphy with fatty meal intervention in evaluation of 
remnant stomach after gastric surgery with duodenogastric reflux

U.S.A.) (dual-head gamma

camera) X (computed x-ray tomogra-

phy sustem)[19] 40 
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T (t-test) 30 

30 30 

30 

30 

(Table 1) ROC bile juice bile

juice cutoff 

80.53 DISIDA 77.8%

11.1% (p = 0.001) (Figure 1)
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0.475 DISIDA 

81.8% 11.1% (p

= 0) (Figure 2)
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Table 1. Using independent t test compared after fatty meal

30 minutes and corrected after fatty meal 30 minutes with

before fatty meal 30 minutes respectively

t p

Fatty meal 30 –3.19 0.00

Fatty meal 30 –1.93 0.07

1.00

.75

.50

.25

0.00

S
en

si
ti

v
it

y

ROC Curve

0.00 .25 .50 .75 1.00

1-Specificity

Fig. 1 The primary data of reflux activity reflected that the
cutoff of ROC was situated at 80.53 while sensitivity is
77.80% and false positive rate (1-specificity) is 11.1% (p =
0.001)
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(Figure 3) 

(Figure 4)
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Fig. 2 The corrective formula of reflux ratio (bile
juice–background/background) reflected that cutoff of ROC
was situated at 0.475 while sensitivity is 81.80% and false
positive rate (1-specificity) is 11.1% (p = 0)

Fig. 3 The dynamic imaging shows intensive DISIDA
radioactivity moving retrograde through the stomach (white
arrow) by AVI (Microsoft Audio Video Interleave), which is
consisted with duodenogastric reflux.

Fig. 4 The SPECT/CT in old-man with duodenogastric reflux. Bile acid is not well seen on simultaneously non-contrast CT (A)
but is clearly identified on SPECT (black arrow) (B) and apparently localized on SPECT/CT fused imaging (white arrow) (C).
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Purpose: The purpose of this investigation was to evaluate the use of Tc-99m diisopylimino-diacetic acid (Tc-99m
DISIDA) dynamic technique and single-photon emission computed tomography (SPECT)/computed tomography
(CT) with fatty-meal food supplement in the remnant stomach after gastric surgery with duodenogastric (DG) reflux,
to develop dynamic technique and fusion imaging methodology, and to determine qualitative and quantitative analy-
sis.
Materials and Methods: The study population consisted of 60 patients with symptoms suggested of excessive DG
reflux and history of previous gastric surgery who were referred to the senior gastroenterologist. This study com-
pares three groups of patients treated with three different gastric surgery procedures. Group A consisted of 20
patients who had a Billroth II, Group B consisted of 20 patients who had a Billroth II + Braun enteroenterostomy, and
Group C consisted of 20 patients who had a Roux-en-Y gastro- jejunostomy. All patients underwent symptoms
recording, upper gastrointestinal endoscopy, and Tc-99m DISIDA scanning. Two additional 60 mins of dynamic
imaging and 30 mins of SPECT/ X-ray-CT fusion imaging was acquired on computer with the patients on supine
position. To display and analyze the data, the beginning of DG relux, functional change, and localized distribution
was available, consuming a fatty meal whether patient inhanced DG relufx or not. Statistical comparison with varia-
tion of each group in DG reflux was performed by using ANOVA for independent samples.
Results: After 60 patients of consecutive Tc-99m DISIDA dynamic and SPECT/CT studies had been done smooth-
ly, the respective results were corrected and compared with each other. The primary data of reflux activity reflected
that the cutoff of ROC was situated at 80.53 while sensitivity is 77.80% and false positive rate (1-specificity) is 11.1%
(p = 0.001); in contrast, the corrective formula of reflux ratio (bile juice–background/background) reflected that cutoff
of ROC was situated at 0.475 while sensitivity is 81.80% and false positive rate (1-specificity) is 11.1% (p = 0)
respectively.
Conclusion: In our preliminary results, this Tc-99m DISIDA dynamic and SPECT/CT studies may provide qualita-
tive and quantitative analysis in patients with duodenogastric reflux.

Key words: Tc-99m DISIDA, duodenogastric (DG) reflux, dynamic technique, single-photon emission computed
tomography (SPECT)/computed tomography (CT)
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Purpose: Malignant melanoma of the skin is one of the most lethal cancers. The incidence of malignant melanoma

is 15 per 100,000 people. Here, we review the sensitivity specificity and accuracy for detecting melanoma metas-

tases by traditional staging examinations and nuclear medicine techniques.

Methods: We survey the sensitivity specificity and accuracy of γ-probe, lymphoscintigraphy (LS), SPECT/CT,
67Ga-citrate, 201Tl scintigraphy, 99mTc-MIBI scintigraphy, standard diagnostic clinical procedrures (CP), PET, PET/CT

for detecting melanoma metastases. These literatures were written by many authors during 1997 to 2007.

Results: Lymphoscintigraphy (LS) combined with gamma probe can identify almost 100% of sentinel nodes in

patients with melanoma. Planar lymphoscintigraphic imaging (LS) shows sentinel nodes in more than 98% of

melanoma patients. The detection rate is 85% with only the gamma probe. The sensitivity of 67Ga-citrate imaging for

detecting melanoma metaastases was 84%, the specificity was 98%. The sensitivity of 201T1 imaging for detecting

melanoma metaastases was 78%, the specificity was 93% and the accuracy was 82%. The sensitivity of 99mTc-MIBI

scintigraphy for detecting melanoma metaastases was 91%, the specificity was 85% and the false-negative rate was

16%. The sensitivity of 18F-FDG PET standard diagnostic clinical procedrures (CP) 18F-FDG PET/CT were 77%

58% 85%, respectively; the specificity were 93% 45% 96%, respectively; the accuracy were 97% 52% 91%,

respectively.

Conclusion: SPECT/CT improved anatomic localization of sentinel nodes in 98%–100% of melanoma patients and

led to upstaging and tailored management in 5% of patients. PET results led to a change in the planned clinical

management of 36% of patients. The clinical added value of 18F-FDG PET (PET/CT) in the follow-up surveillance of

patients with melanoma are urgently needed to provide clinicians with a valuable imaging algorithm.

Key words: malignant melanoma, sentinel lymph node, standard diagnostic clinical procedures (CP),18F-FDG

PET/CT

J Nucl Med Tech 2009;6:35-40

Can 18F -FDG PET/CT Take the Place of Conventional Nuclear
Medicine Examination and Standard Diagnostic Procedures in

the Detection of Suspected Recurrent Melanoma? 
– A Literature Review
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Abstract

Nuclear medicine diagnosis and treatment are based on the radiation emitted from the body of the patients by the

way of offering them the radioactive medicine. Without paying attention, it may cause inappropriate diagnosis or

treatment or even unnecessary internal radiation exposure to the patients. The purpose of this literature is by the

way of combined discussion to introduce our designed form and associated tools including ‘arranging a reservation

with related information’, ‘patient registering and data confirming’, ‘radiation safety information’, ‘pre-medication data

check’, ‘procedure registering and data recheck’, ‘data processing and reporting’, etc. Our department began to try

to perform the whole procedure electronically since 2007 to reduce the amount of use of paper. This literature is

based on the combined discussion to introduce and to share our experience about the particular designed forms

which were designed for not only the control of whole nuclear medicine procedure but also the safe care of all

patients.

Key words: nuclear medicine diagnosis and treatment, radioactive medicine, radiation, internal radiation exposure,

electronically

J Nucl Med Tech 2009;6:41-51

The patient’s Safety Planning of Nuclear Medicine Diagnosis
and Treatment Guided with the Designed form

Hong-Jun Li,  Li-Wen Hsu,  Camus C.Y. Wu.
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Fig. 1 Rendering F-18 FDG PET/CT display. The transaxial views of CT images (upper left) and corresponding PET images
(upper right) fused to the PET/CT images (lower left) are displayed. In addition, the maximum intensity projection view (lower
left) is demonstrated.
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Fig. 2 Applying colors and textures of vector objects on CT
template image. (Microsoft product screen shot reprinted
with permission from Microsoft Corporation.)

Fig. 3 Applying colors and textures of vector objects on
PET template image. (Microsoft product screen shot reprint-
ed with permission from Microsoft Corporation.)
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Fig. 4 (A) Exhibiting the final drawing of CT illustration after adding labels; (B) Exhibiting the final drawing of PET illustra-
tion after adding labels; (C) Exhibiting the final drawing of PET/CT fusion illustration; (D) Exhibiting the PET/CT fusion illus-
tration from directly adding the PET foci on CT illustration.
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Background: Medical illustration is a multi-disciplinary knowledge that integrates the life science and visual com-

munication. Through the visual implication of imaging, medical knowledge may be concretized to popularize medical

education. On the basis of PET and CT images, the purpose of this study is to apply presentation software for draw-

ing the medical illustrations of PET, CT, and PET/CT fusion images.

Methods: We used Microsoft PowerPoint 2003, a kind of presentation software, to be the painting toolkit in our

investigation. The images of PET and CT were utilized to be the templates, respectively. The built-in vector graphic

tools of PowerPoint were selected to perform the processes of multi-layer copy-painting method based on the serial

drafting workflow. Medical illustrations will be drawn depicting the contours and colors of organs on PET and CT

images.

Results: With the help of multi-layer copy-painting method based on the serial drafting workflow by using Microsoft

PowerPoint, the illustrations of PET, CT, and PET/CT were easily limned. The similarity and difference between

anatomical and functional images were successfully presented. At the same time, we also add the illustrations of

metabolic foci on the CT illustration.

Conclusion: Through conveying intension of medical imaging, medical illustration not only aids the learning of

medical knowledge but also transmits the health education. We disclosed the hidden functions of graphical ability in

presentation software and the clinical staff can easily limn the medical illustrations. Therefore, our study validated

the feasibility of employing presentation software to portray the medical illustration.

Key words: Medical illustration, presentation software, PET/CT, vector drawing

J Nucl Med Tech 2009;6:53-61

Applying Presentation Software to Draw Medical 
Illustrations of PET/CT

Kuang-Ching Chiu1,  Yuh-Feng Lin2,7,  Wei-Chih Shen3,  Yu-Chuan Li4,  
Yuh-Feng Wang5,  Jian-Guo Liao5,  Che-Ming Yang6,  Jainn-Shiun Chiu4,6

1Department of Medical Education and Research, Taipei Medical University - Shuang Ho Hospital, Taipei, Taiwan;
2Divsion of Nephrology, Department of Internal Medicine, Taipei Medical University – 

Shuang Ho Hospital, Taipei, Taiwan; 
3Department of Computer Science and Information Engineering, Asia University, Taichung, Taiwan; 

4Graduate Institute of Biomedical Informatics, Taipei Medical University, Taipei, Taiwan; 
5Department of Nuclear Medicine, Dalin Tzu Chi General Hospital, Chiayi, Taiwan; 

6Department of Nuclear Medicine, Taipei Medical University – Shuang Ho Hospital, Taipei, Taiwan; 
7Graduate Institute of Clinical Medicine, Taipei Medical University, Taipei, Taiwan.



98 10 1 98 12 9

231 289
02-6628-9779 8831   02-6628-9928 

camus.wu@msa.hinet.net

2006 10 

2009 2 

30 24 9 

15

2009;6:63-74

[1] ( ) ( ) 

( ) ( ) 

( ) ( ) 

1



Camus C.Y. Wu et al

J Nucl Med Tech 2009;6:63-74 Vol. 6 No. 1       December 2009

64

1



The design of transparent poster for medical
ionizing radiation operation

15

2

1 5 1~2 

3 4~5

6 7 

2009;6:63-74 2009 12 6 1

65

2



Camus C.Y. Wu et al

J Nucl Med Tech 2009;6:63-74 Vol. 6 No. 1       December 2009

66



The design of transparent poster for medical
ionizing radiation operation

.

1

1.

(CT) X 

2.

18 

3.

4. 

(audit) 

5. 

2009;6:63-74 2009 12 6 1

67



Camus C.Y. Wu et al

J Nucl Med Tech 2009;6:63-74 Vol. 6 No. 1       December 2009

68

1



The design of transparent poster for medical
ionizing radiation operation

2009;6:63-74 2009 12 6 1

69

2



Camus C.Y. Wu et al

.

30 30 6 

2 4 24 

3

71 (71:100) 

81 (81:100) 

83 (83:100) 

. 

( ) ( ) 

( ) ( ) 

( ) ( ) 

. -

3

24 

80 (81,83) 

71 

24 75% (18/24) 

61.11% (11/18) 

27.78% (5/18) 11.11% (2/18) 

25.0% (6/24) 

(50.0% (3/6))

(33.33% (2/6)) 

16.67% (1/6)

. -

2 

4 2

4 4 (100%) 

J Nucl Med Tech 2009;6:63-74 Vol. 6 No. 1       December 2009

70

3 24

71 (71:100) 

81 (81:100) 

83 (83:100) 



The design of transparent poster for medical
ionizing radiation operation

1 1 2

13.33% (4/30)

.

4 5

16.67% (4/24) 

4~5

66.67% (16/24) 

(66.67%) 

16.67% 66.67%

.

6 7

24 

2009;6:63-74 2009 12 6 1

71

4 24 

12

10

8

6

4

2

0

5
24 

(Pareto diagram) 

100
90
80
70
60
50
40
30
20
10

0
2 1.67 1.670

9

24.17

2
11

30.83

76.67

6 24 

16

14

12

10

8

6

4

2

0

7
24 

(Pareto diagram) 

100
90
80
70
60
50
40
30
20
10
0 0 0 3.331 4

13.33 10 9

26.67

85.00

2

0

9

2

4 4 4

6

3

14



Camus C.Y. Wu et al

37.50% (9/24) 

4~5 

75% (18/24)

79.17 (19/24) 

83 

.

8 9

24 62.50%

(15/24) 4~5 

16.67% (4/24)

79.17 (19/24) 

85 

1

12.50% (3/24) 

33.33 (8/24) 

(54.17% (13/24)) 

41.67% (10/24) 

75.0% (18/24) 

J Nucl Med Tech 2009;6:63-74 Vol. 6 No. 1       December 2009

72

8 24 

12

10

8

6

4

2

0

9
24 

(Pareto diagram) 

100
90
80
70
60
50
40
30
20
10
0

0 0 1.671 4
11.67

7 12

35.00

85.00

2 2

11

1

6
7

4

9

0

6



The design of transparent poster for medical
ionizing radiation operation

1.

2005

2.

2007 2007

2009;6:63-74 2009 12 6 1

73



Camus C.Y. Wu et al

J Nucl Med Tech  2009;6:63-74 Vol. 6 No. 1       December 2009

74

Received 10/1/2009; accepted 12/9/2009.
For correspondence and reprints contact: Camus C.Y. Wu.
289 Jianguo Road, Xindian City, Taipei 231, Taiwan 
Tel: (886) 2-6628-9779 ext. 8831  Fax: (886) 2-6628-9928
E-mail: camus.wu@msa.hinet.net

Abstract:

With ionizing radiation becoming more extensively used in recent years, the competent authority ‘Atomic Energy

Council’ began to promote the ‘information transparence of the operation of ionizing radiation’ since 2005. We try to

design various “radiation information broadcasting according” to the characteristics and use of all kinds of radiation

source in Oct. 2006. The organized poster to offer the information of radiation operation and the quality control of

some specific equipment in order to let people understand the precautions and the quality control condition of equip-

ments and educate people the radiation protection and medical quality checking. In Feb. 2009 we had update our

poster then we make a public investigating for our poster. In the result, more then 80% people agree it’s useful to

help the public member realize our operation of ionizing radiation. We offered our design concept and discussed the

related issues.

Key words: Ionization radiation, atomic energy council, radiation source, radiation protection, poster of ‘information

transparence of the operation of ionizing radiation’
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Abstract

Signet ring cell carcinoma is a form of adenocarcinoma

with an epithelial or glandular origin. The signet ring

cell produces and contains abundant mucin vacuoles

that displaces the nucleus to the periphery of the cells,

making the cell look like a signet ring under the micro-

scope. Generally, the signet ring cell carcinoma is

known for poorer differentiation, more aggressiveness,

and poorer prognosis and more difficult to treat as com-

pared with ordinary adenocarcinoma. We present a

patient who was found to have a huge tumor at the

liver. FDG PET/CT image shows a doughnut-like FDG

uptake, which provide metabolic and anatomic informa-

tion to subsequent sono-guide aspiration biopsy and

proved as a signet ring cell carcinoma. We discuss the

application and the significance of FDG PET/CT in this

situation.

Key words: F-18 FDG PET/CT, liver, signet-ring cell

carcinoma
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Case report

An 80-year-old female experienced right upper quad-

rant abdominal pain and body weight loss 6 kg in recent one

month. She was referred for a combined F-18-fluo-

rodeoxyglucose (FDG) positron emission tomography

(PET)/computed tomography (CT) imaging to evaluate a

huge mass of the liver shown on an abdominal sonogram.

FDG PET/CT images revealed a massive tumor of approxi-

mately 8.9 x 11.0 x 14.4 cm in size with peripheral intense

FDG uptake and central photon deficiency, mimicking a

doughnut in the right lobe of the liver. Base on the FDG

PET/CT image, sono-guide aspiration biopsy aim at the

FDG-avid area was carried out, and cytological examination

proved a signet-ring cell carcinoma.

Discussion

The term “Signet-ring cell” comes from the appearance

under the microscope. Those signet ring cells may produce

and contain cytopalsmic mucin that displaces the nucleus to

the periphery of the cells, which makes the cell look kind of

like a signet ring under the microscope, resulting in the so-

called signet ring cell. Sometimes, extracellular mucinous

material may be so prominent that the malignant cells seem

to float in a gelatinous matrix, in which case it is called a

mucinous (colloid) carcinoma. It should be emphasized that

signet ring cell morphology is neither a specific pathological

finding for certain organ nor a definite evidence of malignan-

cy; very few reports address non-neoplastic signet-ring cells

in the thyroid, gallbladder and uterine cervix [1,2]. However,

signet ring cell, typically filled with mucin vacuoles that

Doughnut-like FDG Uptake in a Huge Signet-Ring Cell
Carcinoma at the liver
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push the nucleus to one side, is always of glandular origin.

The adenocarcinoma with signet-ring cell differentia-

tion are mostly often occurs in the stomach and colon. It may

develop at the glandular tissue of gall bladder or hepatobil-

iary system, however, is rare [3-7]. Generally speaking,

signet ring cell adenocarcinomas are considered more

aggressive with poorer prognosis than regular adenocarcino-

mas and are harder to successfully treat.

Taking advantage of measuring glucose analog meta-

bolic activity, 2-[fluorine-18]- fluoro-2-deoxy-D-glucose

(FDG) Positron emission tomography (PET) has been recog-

nized as a good modality in managing several kinds of

J Nucl Med Tech 2009;6:75-79 Vol. 6 No. 1       December 2009
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Fig. 1 Whole-body F-18 FDG PET/CT scintigraphy was performed to detect an underlying malignancy in a 54-year-old female
with a huge mass of the liver shown on an abdominal sonogram. (A) Coronal PET, (B) axial PET, (C) axial CT, and (D) com-
bined PET/CT images demonstrating a massive tumor measured approximately 8.9 x 11.0 x 14.4 cm in size with peripheral
intense FDG uptake and central photon deficiency in the right lobe of the liver; the SUVmax of the lesion were 13.3 at 60 min
and 16.5 at 90 min postinjection.



Doughnut-like FDG uptake in a huge signet-ring 
cell carcinoma at the liver

malignancy including: 1. differentiating malignant from

benign tumors of various histological diagnoses, 2. staging

or restaging malignant tumors, and 3. evaluating treatment

efficacy in patients with cancer. The secret behind the magic

is the increased glucose metabolism in various malignant

tumors, making the neoplasm a hot spot easy to be identified

on the FDG PET/CT image. Recently, it has also been

reported that increased FDG uptake at PET was observed in

residual viable tumor, allowing them to be differentiated

from necrosis or, debris and scar [8,9]. The elevated glucose

utilization in viable tumors is a result of a combination of

increased blood flow and glucose transport, increased hexok-

inase activity, and decreased rates of dephosphorylation [9].

It is reasonable, therefore, to assume that mucus contain,

necrotic debris and scars are unable to harvest FDG due to

the lack of viable cell, leading to a cold area seen on the

FDG PET/CT image. Previously several reports have indi-

cated that signet-ring cell carcinoma has a wide range of

SUV uptake on PET imaging depending on the degree of its

cellularity and the amount of mucin within the tumor mass

[10-12]. The FDG avidity has a positive correlation with the

tumor cellularity and a negative correlation with the amount

of mucin within the tumor mass [12]. Similarly, pulmonary

bronchioloalveolar carcinoma of mucinous subtype contains

large amount of extra-cellular mucin with little content of

viable tumor cell, making it reasonable to have a negative

FDG uptake on the FDG PET/CT image [13,14]. Based on

the anatomic and metabolic information provided by FDG

FET/CT, previous report also demonstrated the feasibility of

using FDG PET/CT as biopsy guidance to obtain viable

tumor cell for further histopathological exam [15,16]. Our

patient shows a huge signet-ring cell carcinoma at the liver

with bipolar FDG uptake: greatly increased uptake in the

periphery and almost no uptake in the centre, mimicking a

doughnut. We chose the peripheral tumor area with the great-

est FDG uptake as the biopsy target and avoid the cold area

inside. The pathological result revealed a signet ring cell car-

cinoma. We conclude that the FDG PET/CT may serve as

biopsy guidance in this kind of patient.
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Gastrointestinal bleeding is a common clinical problem in the daily practice in nuclear medicine department.

Computed tomography, endoscopy, angiography and nuclear medicine scintigraphy are used to localize the bleed-

ing foci. The undetermined causes of gastrointestinal bleeding make the clinical situation complicated; however,

accurate localization the bleeding site is the key for successful treatment. An interesting case is presented here. The

patient came to seek medical advice because of obscure gastrointestinal bleeding. 99mTc labeled red blood cells

scintigraphy shows increased radioactivity at the lower abdomen during the post-injection 10 min-image. Due to uri-

nary bladder radioactivity, the precise bleeding site can not be localized correctly. After the static views of 2 hour

post-injection, the single-photon emission computed tomography of the pelvic cavity was performed. Then, the

source of the active bleeding was determined in the sigmoid colon according to the SPECT images.

Key words: 99mTc labeled red blood cells scintigraphy, gastrointestinal bleeding, single photon emission computed

tomography (SPECT).
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