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(A) man, 33-y-old (B) female, 53-y-old (C) female, 73-y-old

Transverses views of Tc99m-TRODAT-1 SPECT in a healthy volunteers (A) and patients with RLS of early stage (B, C).

Asymmetric striatal uptake with mild decrement in the caudate and putamen is noted in the early stage.
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DOPS (Directly Observed Procedural Skills) 

(Royal Colleges of Physicians) 

(skill) 

-

DOPS 

DOPS 

2010 8 

DOPS 

(2:4) (2:4)

2 

(3/8)

DOPS 

DOPS

2011;8:1-11

DOPS (Directly Observed Procedural Skills) 

(Royal Colleges of Physicians) 

(skill)

-

2010 DOPS 

DOPS 

2010 8 

2010 

miniCEX (mini clinical evaluation exercise) 

DOPS 

miniCEX 2008 2009 

Tc-

99m MDP whole body bone scan, Myocardial perfu-

sion SPECT, FDG PET/CT whole body scan, Gallium

Inflammation / Tumor whole body scan, I-131 cancer

work up, Tc-99m DTPA glomerular filtration rate study

w/wo diuretic, I-131 thyroid cancer therapy 

DOPS 
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DOPS 

Myocardial perfusion SPECT

Tc-99m MDP whole body bone scan, FDG

PET/CT whole body scan

Gallium Inflammation/Tumor

whole body scan, I-131 cancer work up, Tc-99m

DTPA glomerular filtration rate study w/wo diuretic,

I-131 thyroid cancer therapy.

DOPS (i)

(ii) (iii)

(iv) 19 

2007 mini-CEX

mini-CEX DOPS DOPS 

(ii) mini-CEX

mini-CEX 

2007 2009 

DOPS 

13 

mini-CEX 

A 0 B 4 C 

4 

DOPS 

A 2 B 4 C 2

DOPS 

A 2 B 4 C 

2 

mini-CEX DOPS 

(mini-Clinical Evaluation

Exercise; mini-CEX) (American

Board of Internal Medicine, ABIM)

(Clinical Evaluation Exercise) 

-

mini-CEX 

30 

mini-CEX 

(Accreditation Council for Graduate

Medical Education, ACGME)

(knowledge, patient car, professionalism, communica-

tion and interpersonal skills, practice-based learning and

improvement, systems-based practice) 

2007 mini-CEX 

-

(Performance-based examina-

tion) (outcome) 

2010 
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DOPS 

mini-CEX 

mini-CEX 

10 

5 

10 

A B C

D D 

mini-CEX 

mini-CEX 

[1][2]

mini-CEX 

2011;8:1-11 2011 12 8 1

7

mini-CEX 

A B level

9 8 85 B

8 9 85 B

8 7 75 B

6 6 60 C

6 5 55 C

5 5 50 C

8 8 80 B

7 6 65 C

DOPS 

8.55 85.45 A

8.27 82.73 A

7.45 74.55 B

5.91 59.09 C

6.09 60.91 B

5.73 57.27 C

7.91 79.09 B

7.91 70.91 B

DOPS 

level

9.00 8.50 8.00 8.55 85.11 A

9.00 8.50 8.00 8.27 84.43 A

7.00 7.50 8.00 7.45 74.89 B

5.00 5.00 7.00 5.91 57.27 C

6.00 5.00 7.00 6.09 60.23 B

5.00 5.00 7.00 5.73 56.82 C

8.00 7.50 8.00 7.91 78.52 B

8.00 6.50 7.00 7.09 71.48 B
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-

2008 

DOPS 

8~9 4~7 1~3

19 9.x 8.x

(Level A) 7.x 6.x (Level B)

6.4 4.5 (Level

C) 4.4 x

(Level D) 

A 

B (PGY2) 

B 

C 

DOPS 

DOPS 

DOPS 

DOPS 

mini-CEX

[3]

DOPS 

-

PACS 

mini-CEX 

DOPS 

DOPS 

(3/8) 

DOPS 

DOPS mini-CEX 

DOPS A

B DOPS A

mini-CEX B 2:4 DOPS 

C B DOPS 

C mini-CEX B 2:4

DOPS 

mini-CEX 

(1~3 is unsatisfactory, 4~6 is satisfactory,

7~9 is superior)

PGY2 
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DOPS 

ASSET (Assessment services for education and training;

The Royal College of Pediatrics and Child Health, UK) 

DOPS 

(Insufficient evidence) (Below expectation

for completion) (Borderline for comple-

tion) (Meets expectation)

(Above expectation)

(Highly skilled performance)

(Competent and safe throughout

procedure, no uncorrected errors)

(Some standards not yet met, aspects to be improved, some

errors uncorrected)

(Accepted standards not yet met, frequent errors uncor-

rected) (N/A; Not

applicable) DOPS 

mini-CEX DOPS 

mini-CEX DOPS 

(constructing presupposition) 

2009 2010 mini-

CEX

DOPS 

mini-CEX 

(Myocardial per-

fusion SPECT)

mini-CEX 

1. Stress Rest 3~4 

5 

2. Stress Rest 

3. 3~4 

(2011) 

DOPS 

2011;8:1-11 2011 12 8 1

9

2009~2010 mini-CEX
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mini-CEX 

DOPS 

mini-CEX DOPS 

13 

(team based learning; TBL)

(5/8) 

DOPS 

DOPS 

mini-CEX 

TBL 

(2011) 

DOPS 

Sean Kelly Assessment ser-

vices for education and training (ASSET; The Royal College

of Pediatrics and Child Health, UK) DOPS 

1. Clinical skills laboratory, Standardized Patient Program,

University of Michigan medical School, 1989.

2. Erin Brender MD, Standardized Patients, JAMA

2005;294(9):1172.

3. Jennifer R. Kogan, MD, Eric S. Holmboe, MD, Karen E.

Hauer, MD, Tools for Direct Observation and

Assessment of Clinical Skills of Medical Trainees,

JAMA 2009;302(12):1316-1326.
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(team based learning

TBL) DOPS 
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Abstract

The DOPS (Directly Observed Procedural Skills) system created by Royal Colleges of Physicians UK. It’s made

directly to evaluate about the skill of clinical procedures of the technology and it is suitable for the evaluation about:

process of operation, the implementation of standard procedures... et al.

Mostly, the duties of technologists who work in clinical nuclear medicine departments (NM.) in Taiwan includes the

most of the procedures such as: confirmation and making exam arrangements, administration, patients’ safety and

care, image acquisition, image reconstruction and process, PACS and network, and quality control works.

In our study, the DOPS model is good to distinguish the level of the good from excellent students (2:4), and to high-

light the level of good from the level of common (2:4), and it will not be restricted by the fixed “clinical situation

cases”, also it is easily to do the comprehensive assessment of NM. clinical work flow. However, it requires more

times to do the assess, in some feedbacks from the students they considered their loadings were increased (3/8).

Also, under the existing resources (manpower, work loading...), it’s hard to build the “standard patients” or “simula-

tion cases” to the medium-small clinical departments. In this literature we have reviewed our experience of the

DOPS method and assay the characters, illustrate the advantage and the drawbacks of the two methods.

Key words: DOPS, the implementation of standard procedures, distinguish, standard patients, simulation cases

J Nucl Med Tech 2011;8:1-11
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(Single-photon emission com-

puted tomography, SPECT) 

(Scattering Events)

SPECT 

γ-ray 

Torso 

TC-99m

3D 

3D 

SPECT/CT 

2011;8:13-19

(single

photon emission tomography, SPECT) 

(γ-ray ) 

(Scattering Events)

SPECT 

γ-ray 

SPECT γ-ray NaI

(Tl) (Photo

Multiplier Tube, PMT) ADC (Analog to

Digital Converter) 

FBP, OSEM,..,etc.

γ-ray NaI (Tl) 

1 1 1 2 2 3 2*

1

2

3



Pao-Ying Wang et al

γ-ray 

γ-ray 

γ-ray 

10-15% 

Tc-99m (140 keV) 130 keV 150 keV

γ-ray 

γ-ray 

SPECT [1]

(1) 

[2-3] (2)

Monte Carlo program [4-7]

(3) 

[8-9]

(Dual

Detector) (Siemens gamma scintillation

camera E.CAM ) (Torso

Phantom) γ-ray 

Torso Phantom 

Hot Spot TC-99m 2.5 mCi/c.c.

Hot Spot TC-

99m 2.5 mCi/c.c. (Heart Wall) 

2D Eq. 1

J Nucl Med Tech 2011;8:13-19 Vol. 8 No. 1       December 2011

14

γ-ray 



Scattering correction of SPECT using a novel approach

2011;8:13-19 2011 12 8 1

15

(Torso Phantom)

Torso Phantom 

Torso Phantom Hot spot 



Pao-Ying Wang et al

(1)

Slicej,i,air j (sino-

gram) i Slicej,i,water

j (sinogram) i (Slicej,i,sc) [1

+ Max{Slicej,i,sc}] j (sinogram) 

(Scatter Fraction

Ration)j,i j = 1,2, ,128, i = 1,2,

,128 Slicej,i,sc

Eq. 2

(2)

3D Eq. 3

(3)

Pz,y,x,air z (sino-

gram) y angle view x Pz,y,x,water

z (sinogram) y angle

view x (Pz,y,x,sc/[1 + Max{Pz,y,x,sc}] 

z (sinogram) y angle view x

(Scatter Fraction Ration)j,i

z = 1,2, ,64 y = 1,2, ,128, x = 1,2,

,128 Pz,y,x,sc

(4)

Pz,y,x,sc = Pz,y,x,water/(Scatter Fraction Ratio)z,y,x (4)

(FWHM) 

hot spot 2D 3D 

hot spot γ-ray 

A 

γ-ray 

B 

J Nucl Med Tech 2011;8:13-19 Vol. 8 No. 1       December 2011

16

  

  

sinogram FBP (59th Slice) 3D 

A, B FWHM 

A

B



Scattering correction of SPECT using a novel approach

(Water) 

A 3.26 pixel B 4.122 pixel

2D (Eq. 1) 

(Water 2D SC ) A 3.35 pixel B

4.11 pixel 3D (Eq. 3) 

(Water 3D SC ) 

A 3.24 pixel B 3.91 pixel 2D 

FBP 

3D FBP 

SPECT 

γ-ray 

3D 

γ-ray 

2D 

γ-

ray 

Torso phantom

Tc-99m 

SPECT 

Hot spot Tc-99m 

Torso phantom 

E.CAM CT 

SPECT/CT PET/CT 3D 

2D 3D SPECT 

3D 

EDAHT99003

References

1. Wei-Jen Shih, Tom Schoenstra, Kelly Gross, Becky

Wierzbinski, BS, Vickie Kiefer, and Judith Collins,

Electronic Off-Peak Status of One Head of a Dual-Head

Gamma Camera Resulted in Bone Scintigraphy Artifacts

and Faulty Findings on Gated Myocardial SPECT. In J

Nucl Med Technol, 2003, Vol. 31, 165-169.

2. Akihiro KOJIMA, Akihiro TAKAKI, Teruya

NOGUCHI, Masanori MATSUMOTO, Noboru KATSU-

DA, Seiji TOMIGUCHI, and Yasuyuki YAMASHITA.

Optimum energy window setting on Hg-201 x-rays pho-

topeak for effective Tl-201 imaging, Annals of Nuclear

Medicine, 2005, Vol. 19, 541-547.

3. James R. Halama, PhD. Robert E. Henkin, MD. Leslie E.

Friend, ARRT. Gamma Camera Radionuclide Images:

Improved Contrast with Energy-weighted Acquisition.

Radiology 1988;169:533-538.

4. Beck JW, Jaszczak Ri, Coleman RE, et al. Analysis of

SPECT including scatter and attenuation using sophisti-

cated Monte Carlo modeling methods. IEEE Trans.

Nuclear Science, 1982, Vol. 29, 506-511.

5. Floyd CE, Jaszczak Ri, Harris CC, et al. Monte Carlo

2011;8:13-19 2011 12 8 1

17

2D 3D FBP

FWHM 3D FWHM 



Pao-Ying Wang et al

evaluation of Compton scatter subtraction in single pho-

ton emission computed tomography. Med Phys, 1985,

Vol. 12, 776-778.

6. Floyd CE, Jaszczak Ri, Harris CC, et al. Energy and spa-

tial distribution of multiple order Compton scatter in

SPECT: a Monte Carlo investigation. Phys Med Biol,

1984, Vol. 29, 1217-1230.

7. Zhenghong Lee, Michael Ljungberg, Raymond F. Muzic,

Jr. and Marc S. Berridge. Usefulness and Pitfalls of

Planar γ-Scintigraphy for Measuring Aerosol Deposition

in the Lungs: A Monte Carlo Investigation. Journal of

Nuclear Medicine, 2001, Vol. 42, No. 7, 1077-1083.

8. M. A. King, G. J. Hademenos, and S. J. Glick. A Dual-

Photopeak Window Method for Scatter Correction.

Journal of Nuclear Medicine, 1992, Vol. 33, No. 4, 605-

612.

9. Takashi Ichihara, Koichi Ogawa, Nobutoku Motomura,

Atushi Kubo and Shozo Hashimoto. Compton Scatter

Compensation Using the Triple-Energy Window Method

for Single- and Dual-Isotope SPECT. The Journal of

Nudear Medicine 1993 Vol. 34, No. 12 December.

J Nucl Med Tech 2011;8:13-19 Vol. 8 No. 1       December 2011

18



Scattering correction of SPECT using a novel approach

2011;8:13-19 2011 12 8 1

19

Abstract

The SPECT (Single-photon emission computed tomography) not only provide functional images in human body with

in vivo, but it can be used to diagnosis tumors in specific parts of human with selected image tracers. However, the

scattering events are often happened as photons emitted from heterogeneity human body. It usually reduces the

quality and increase noise for the reconstructed images. The current approach used to correct scattering events is

called validated energy windows. In general, the narrowest energy window avoids more scattering events, but more

scanning time is needed to collect enough photos. Patients often become uncomfortable for a long scanning time.

In this study, the TC-99m was injected into near heart area of Torso phantom. Meanwhile, the scatter ratio was esti-

mated from air and water medium of outside heart area. The scatter ratios of slice were estimated to apply on data

with water medium. The full width at half maximum of hot spot was calculated to compare the spatial resolution of

images reconstructed by FBP. The experimental results show that spatial resolution and image contrast by 3D scat-

ter correction ratio for water phantom are better that those without correction. More phantom studies will be made in

the future.

Key words: SPECT, Scatter correction, Validated energy window, gamma scintillation camera
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Abstract:

Usually, the technologists in the clinical nuclear medicine will need to apportion and repackage the radio drugs with

the different administration time point. It can be distracted by the automatic device. However, it is hard to do the

repackage when the radio materials with lower activity or small volumes. So, it is most often do repackage by hand

operation. And generally, it should be repackaging and measuring then repeating that procedures case by case.

This process will caused the certain radiation dose to operator’s hand. Also the dose of the hands could be moni-

tored by the “Thermo luminescent Dosimeter (TLD) rings”.

The “activity concentration” is the activity of unit volume. In our study we use the unit of “MBq-per mL”.

And it is different to the “specific activity” which is the activity in per unit mass of the “International Organization for

Standardization (ISO)-921”.

In this study, we use the Microsoft office excel to calculate the “activity concentration” on the different administration

time, compare the dose of hands with (DEC. 2010) or without (Jan, 2011) the shielding, and then discuss the result

about the “is it can reduce the dose of the hands when repackage the radio materials with the “activity concentration

theory and shielding systems”.

Key words: ractivity, activity concentration, specific activity, equivalent dose
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Table 1. Semiquantitative imaging analysis shows these

mean specific uptake values in the caudate, putamen and

basal ganglion in healthy volunteers and early-stage RLS

patients

mean specific uptake values (unit: counts/pixel)

means SD

healthy early-stage

volunteers RLS patients

n = 9 n = 11

Rt. caudate 0.66 0.15 0.60 0.05

Lt. caudate 0.69 0.18 0.59 0.11

Rt. putamen 0.60 0.15 0.37 0.12

Lt. putamen 0.60 0.13 0.51 0.12

*Rt. basal ganglion 0.32 0.08 0.24 0.05

*Lt. basal ganglion 0.33 0.09 0.27 0.05

*P < 0.05

(A) man, 33-y-old (B) female, 53-y-old (C) female, 73-y-old

Fig. 1 Transverses views of Tc99m-TRODAT-1 SPECT in a healthy volunteers (A) and patients with RLS of early stage (B, C).

Asymmetric striatal uptake with mild decrement in the caudate and putamen is noted in the early stage.
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Fig. 2 Statistical parametric Z maps (height threshold, P < 0.001; voxel threshold, k > 50) show cluster of significant higher

DAT in early-stage RLS compared with that of normal controls.
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Abstract

TRODAT-1( ( [Tc- (2 ( (2 - ( ( (3 - (4 -ch lo ropheny l ) -8 -methy l -8 -azab icyc lo (3 ,2 ,1 ) -oc t -2 -y l ) -methy l ) (2 -

mercaptoethyl)amino)ethyl)amino)ethane-thiolato(3-)-N2,N2’,S2,S2)oxo-(1R-(exo-exo)))])), is a cocaine analog

labeling with 99mTc bind to DAT site easily on the presynaptic neuron membrane with high selectivity a using a specif-

ic dopamine transporter (DAT) ligand. The purpose of this study was to investigate the potential usefulness of

99mTc-TRODAT-1 imaging for evaluation of DAT concentrations and innervations of patients with early-stage

Restless Legs Syndrome in comparison with healthy volunteers. The sample size consisted of 11 patients with mild

Restless legs syndrome (mean age SD, 57.8 1.16 years), and 9 healthy volunteers (age: 58.6 2.18 years).

For 165 minutes after intravenous injection of 740-925 MBq (20-25 mCi) 99mTc -T RODAT-1, setting a double-headed

γ-camera equipped with high resolution fan-beam collimators, brain SPECT images were come out. The DAT specif-

ic uptake ratio was calculated by regions that were over the basal ganglia, putamen, and caudate nucleus. In mak-

ing these images, it was used raw images preprocess, realignment, normalization, smoothing, voxel-by-voxel statis-

tical machine. The results indicate that the basal ganglia’s mean values in early-stage RLS patients (0.25 0.05

counts/pixel) were much decreased than in healthy volunteers (0.32 0.08 counts/pixel); P < 0.05. SPM also

showed significant differences between patients and volunteers. (P < 0.001)

Key words: Restless Legs Syndrome, dopamine transporter, 99mTc -TRODAT-1
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Figure 2-A.

Figure 2-B. 

Figure 3. 

Table 1.

p

[ ] 87.4% 91.9% 0.036

87.1% 94.8% < 0.001

87.6% 89.0% 0.584 

[ ] 68.5% 84.0% < 0.001

66.1% 80.4% < 0.001

71.0% 87.6% < 0.001

[ ] 89.2% 89.6% 0.932

87.3% 87.4% 0.956

91.2% 91.8% 0.840

[ ] 80.1% 84.9% 0.071

84.6% 86.5% 0.475

81.8% 87.2% 0.032

67.0% 81.1% < 0.001

[ ] 82.3% 87.5% 0.038

82.3% 87.5% 0.038

Figure 4. 
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Background: Imaging tests are commonly used for clinical diagnosis in nuclear medicine; however, due to their

characteristics and other unexpected factors, patients or family members often have to wait for a long time. Waiting

has a great influence on global satisfaction with the service. In order to improve the quality of service and keep

patients and family informed, we designed and implemented a patient-movement display system which provided

current progress of the examination and expected waiting time for persons in the waiting area.

Method: The system program was written by our information center using microsoft visual basic 6.0 (SP6). Patient

information was retrieved from the HIS (hospital information system) through an intranet system and then delivered

to a monitor in the waiting area. After much discussion and software revision, the system was completed in October

2008. In order to determine patient perception and satisfaction, we conducted a questionnnaire investigation from

July to November 2009 and compared it to one done in June 2008 before the system was installed.

Results: We received 112 usable responses. The overall satisfaction level reached 94.0%, with the highest scores

for ‘better than before’ (98.3%); followed by ‘helpful to the waiting person’ (97.6%); ‘protects patient privacy’ (97.3%);

‘clear display’ (95.1%); ‘reduces asking the receptionist’ (91.6%); ‘information meets the current situation’ (90.1%)

and ‘displays enough content’ (88.2%). Compared with levels of satisfaction in the 2008 survey, satisfaction with the

environment and equipment in the waiting area, delays in examination, explanations for delays, patient privacy,

complaint response, and global satisfaction were all significantly better (P < 0.05).

Conclusion: Establishing a patient-movement display system could provide a waiting person with real-time infor-

mation about the examination process. Not only could it raise work efficiency but it could decrease patient anxiety as

well. Such a system improves the quality of service and improves satisfaction with that service.

Key words: patient-movement display system, nuclear medicine imaging, satisfaction
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Ag Ab Ag-Ab *Ag-Ab

+ +

*Ag Ab@ Ag-Ab@ *Ag-Ab@

Figure 1. Schematic representation of autoantibody interfer-
ence in radioimmunoassay. In the presence of autoantibod-
ies, the tracer is bound by the autoantibodies as well as by
the capture antibodies, leading to a falsely high or a falsely
low value depending on the separation method used.
(Ag: antigen, *Ag: labeled antigen, Ab: capture antibody,
Ab@: autoantibody)

Ag Ag-Ab@

+ Ab@

*Ag *Ag-Ab@

Figure 2. Schematic representation of radioimmunoprecipi-
tation. In the presence of autoantibodies, the tracer is bound
by the autoantibodies leading to increased radioactivity in
the immune complex precipitated by PEG.
(Ag: antigen, *Ag: labeled antigen, Ab@: autoantibody)
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Table 1. Results of radioimmunoprecipitation

T3 data (ng/dL)
Radioactivity of 

precipitation (CPM*)

Patient 1# 2235.90 12,141

Patient 2 299.61 798

Patient 3 269.96 838

Patient 4 150.86 795

Patient 5 53.07 792

@ 1 c.c. 125I-labeled T3 with 61029 CPM was added to each

sample.

# The patient with thyroid hormone autoantibody presented

in this article.

* CPM: counts per minute.
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Radioimmunoassay is a sensitive, simple and accurate method and has had wide clinical applications for many

decades. However, a variety of factors can interfere with the measurement of radioimmunoassay. Thyroid hormone

autoantibodies are less common than other thyroid autoantibodies but still have a potential clinical impact, including

misdiagnosis, inappropriate diagnostic procedures, and even inappropriate treatment, due to misinterpretation of the

inaccurate results caused by interference. Most patients with thyroid hormone autoantibodies were identified

because of discrepancies between clinical findings and the laboratory data of thyroid function tests. Several

approaches were suggested to assist in the evaluation of assay interference: (a) measure TSH by a sensitive

immunometric method, (b) use a comparative method, (c) test for the presence of thyroid hormone autoantibodies

against the hormone or analog tracer used in the assay reagents, and (d) measure thyroid hormone concentrations

after immunoglobulin depletion.

Key words: Radioimmunoassay, Thyroid hormone autoantibodies, Interference
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Table 1. LVEF calculated from 2D Echocardiography,

ECTool Box and QGS/QPS

Method Mean Std. Deviation

2D ECHO * 63.46 14.084

EC-STRESS 70.51 22.233

EC-REST § 70.27 21.190

Q-STRESS 68.54 21.207

Q-REST 65.24 22.879

* : 2D ECHO 2D Simpson 

LVEF

: EC-STRESS = ECTool Box-Stress

ECTool Box LVEF

§ : EC-REST = ECTool Box-Rest ECTool

Box LVEF

: Q-STRESS = QGS/QPS-Stress

QGS/QPS LVEF

: Q-REST = QGS/QPS-Rest QGS/QPS

LVEF

Table 2. Comparisons of LVEF calculated from 2D
Echocardiography, ECTool Box and QGS/QPS 

Paired t-test
Pearson’s 

Comparison of LIVE Correlation

t-value p-value r-value p-value

2D ECHO vs EC-REST 3.367 .002 .831** .000

2D ECHO vs Q-REST .841 .406 .862** .000

**:  Correlation is significant at the 0.01 level (2-tailed).
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Table 3. Comparisons of LVEF calculated from ECTool Box and QGS/QPS

Comparison of LVEF
Paired t-test Pearson’s Correlation

t-value p-value r-value p-value

Q-REST vs EC-STRESS 4.228 .000 .944** .000

Q-REST vs EC-REST 3.825 .001 .937** .000

Q-REST vs Q-STRESS 3.063 .004 .959** .000

EC-STRESS vs EC-REST .191 .850 .937** .000

EC-STRESS vs Q-STRESS 1.987 .055 .962** .000

EC-REST vs Q-STRESS 1.193 .241 .913** .000

**:  Correlation is significant at the 0.01 level (2-tailed).
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Abstract

Purpose: The aim of this study was to compare the estimated LVEF between Thallium-201 myocardial perfusion

gated SPECT and 2D Echocardiography.

Methods: A total of 37 patients (20 males, 24 females, range from 37 to 89 years, mean age of 65.62 years) under-

went 201Tl pharmacological stress-redistribution myocardial perfusion gated SPECT and 2D Echocardiography within

one day were enrolled into this retrospective study.

Data from rest phase of myocardial perfusion gated SPECT was used. Two different protocols, ECTool Box and

QGS/QPS, were employed to calculate the LVEF.

Results: In statistical analysis, the results showed that the values of LVEF from ECTool Box correlated well

between QGS/QPS and echocardiography (all p < 0.01). The estimated value of LVEF from echocardiography had

no significant difference between QGS/QPS (P = 0.406). But the LVEF from ECTool Box had significant difference

between QGS/QPS and echocardiography (all p < 0.01). Recalculated the raw data with R0 (Original) and R2 (y =

1.22 x –0.072) formulas built in ECTool Box, they still gave larger estimates that were even higher than when com-

pared with the QGS/QPS and echocardiography.

Conclusion: The values of LVEF estimated from 201Tl pharmacological stress-redistribution myocardial perfusion

gated SPECT correlated well with 2D Echocardiography. But estimated LVEF from ECTool Box tends to be higher

than QGS/QPS and Echocardiography. 

Key words: LVEF, Thallium-201 chloride, Gated SPECT, 2D Echocardiography
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Fig. 1 Biosynthesis of procollagen-III-peptide.
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Table 1. Normal Distribution for RIA-gnost PIIIP in 84 Individuals According to Sex, Age

* Min. Median Max. Mean SD P value

25-96 38 0.47 0.805 1.22 0.793 0.160 0.409

23-95 46 0.54 0.780 1.81 0.827 0.214 

> 50 22 0.47 0.825 1.07 0.786 0.135 0.597

≤ 50 16 0.49 0.760 1.22 0.779 0.193 

> 50 19 0.55 0.790 1.12 0.845 0.162 0.512

≤ 50 27 0.54 0.795 1.81 0.815 0.247

Fig. 2 Normal range for RIA-gnost PIIIP (Domestic data).

U/ml
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Fig. 3 Normal range for RIA-gnost PIIIP (Data from
abroad).

Fig. 4 RIA-gnost PIIIP serum concentrations in various liver
diseases.
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Fig. 5 RIA-gnost PIIIP serum concentrations of CAH and
CPH patients.

Fig. 6 RIA-gnost PIIIP correlation with histological find-
ings.
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Abstract
Hepatocellular carcinoma is the leading cause of male cancer death and second place of female cancer death in
Taiwan. Early detection and early treatment of hepatocellular carcinoma are paramount and would improve the sur-
vival rate of hepatocellular carcinoma; on the other hand, delayed recognition inevitably lead to poor survival rate.
Chronic hepatitis may lead to fibrosis and cirrhosis of liver, which may further progress to hepatocellular carcinoma.
Considerable amount of hepatitis victims developed liver fibrosis each year in Taiwan; we can reverse such disease
process by early detection and prompt intervention of liver fibrosis. The eventual benefit is a decrease in number of
liver cirrhosis and hepatocellular carcinoma. Currently, the diagnosis liver fibrosis mainly depends on pathological
result of liver specimens by liver biopsy, however, the liver biopsy is an invasive procedure, which is not feasible and
acceptable for selected patients. Therefore, a reliable, sensitive but non-invasive serum marker for early detection of
liver fibrosis is in need. Ideally, the serum procollagen III peptide (PIIIP) marker, as introduced in this article, may be
a suitable and feasible candidate for detection and monitor of liver fibrosis, serving as a reliable clinical reference for
the liver fibrosis. Current study aims to evaluate the reference serum PIIIP value of healthy domestic adults.
Method: A total of 84 blood samples from healthy domestic adult were collected and underwent radioimmunoassay
using RIA-gnost PIIIP (RIA-gnost PIIIP, Cisbio Bioassays). The distribution, statistic parameter and reference value
of healthy adults were tested. Result: The distribution of serum PIIIP values closely resembles the normal distribu-
tion. The average value, standard deviation, median value, 5th and 95th percentile values are 0.812, 0.192, 0.820,
0.538 and 1.068 respectively.
Conclusion: The distribution of serum PIIIP values in healthy adult population closely resembles the normal distrib-
ution, which make PIIIP radioimmunoassay a simple and reliable method in assessing fibrotic disease of liver, heart,
lung and other involved organ. Further evaluation of the difference in reference value between different populations
and different laboratory is warranted.

Key words: Fibrosis, Cirrhosis, PIIIP (procollagen III peptide)
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Abstract

A 37-year-old with mediastinal nodular sclerosing

Hodgkin’s disease received a whole-body staging F-18

fluorodeoxyglucose (FDG) PET-CT scan. The FDG

PET-CT scan showed hypermetabolism in the rectus

abdominis muscle, whereas the initial manifestation

site of disease (mediastinum) did not show any patho-

logic uptake. When the patient was interviewed, he

stated that he had vigorous abdominal exercise one

day before the PET study. Thus, in order to prevent

improper diagnosis and treatment, it is crucial to obtain

information from a patient before completing diagnostic

scans.

Key words: Positron emission tomography, fluo-

rodeoxyglucose F18, rectus abdominis muscle

J Nucl Med Tech 2011;8:63-65

Case report

A 37-year-old man with mediastinal nodular sclerosing

Hodgkin’s disease was referred for FDG PET imaging after

completion of chemotherapy. One day before the study the

patient had vigorous abdominal exercise at a fitness center.

On the day of the scan, he felt pain in the anterior abdominal

wall. FDG PET imaging showed a marked FDG uptake in

the rectus abdominis muscle (Figure 1). Because there was

no pathologic uptake in either the lymph nodes or other

regions, FDG PET scanning confirmed complete remission

after chemotherapy in this patient.

Discussion

Active skeletal muscle is probably the most common

area for interpretative pitfalls in the evaluation of F-18 FDG

PET scans. Exercise can increase the rate of glucose uptake

in contracting skeletal muscles.(1) It is well-recognized that

strenuous exertion before and after injection of FDG may

cause elevated skeletal muscle uptake, and increased glucose

metabolism demonstrated with FDG-PET has been reported

in many muscles. Before F-18 FDG injection, benzodi-

azepine intervention has been used with some success to

alleviate the exaggerated tracer uptake in muscles.(2) This is

indirect evidence that muscle contraction at the time of

uptake/scanning may be responsible for the changes.

Increased anterior abdominal muscle uptake can be

caused by postchemotherapy vomiting(3) and multiple frac-

tured ribs.(4) In addition, it can also be associated with

Graves’ disease.(5)

Administration of insulin before F-18 FDG injection

can also cause enhanced uptake of tracer in skeletal muscles. 

In this case, the F-18 FDG-PET scan demonstrated

intense physiological uptake in the rectus abdominis muscle

resulting from vigorous abdominal exercise. Thus, it is rec-

ommended that patients should avoid strenuous exercise for

24 h before the 18F-FDG PET study to minimize uptake of

the radiotracer in skeletal muscle.(6)

Rectus Abdominis Muscle Uptake Detected on FDG PET
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Figure 1. Whole-body F-18 FDG PET (A) projection, (B) coronal, (C) transaxial, and (D) sagittal images demonstrate promi-
nent diffuse hypermetabolic activity of the rectus abdominis muscle. At the primary site of disease (mediastinum), no patholog-
ic uptake is found.
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