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Distribution and Scintiphotography of a New Complex,
Pentavalent Technetium-99m Citrate:
Studies in the Rodent"***

Shin-Hwa Yeh, M.B. and Joseph P. Kriss, M.D,
Palo Alto, California

INTRODUCTION

Technetium-99m has been found physically optimal for scintillography (2,3),
and is readily obtainable from a ™ Tec generator as pertechnetate (TcO,), the
biological behavior of which bears some similarities to that of the iodide ion (4).
The use of **»T¢ pertechnetate has been found of value in scanning the brain
(3), thyroid (5), and cardiac blood pool (6), in detection of extracranial neo-
plasms (7), and in scintiphotographic dynamic studies of the heart and great
vessels (8,9). It seemed feasible to extend the clinical application of ™™ Tec by
chelating agents, inasmuch as the biological distribution and excretion of met-
als can be altered considerably by chelation (10,11). Utilizing this approach, a
new anionic "™Tc(V)-citrate complex has been synthesized in this laboratory.
This report describes the distribution and scintiphotography studies follow-
ing intravenous administration of the complex in mice and rats.

JOURNAL OF NUCLEAR MEDICINE 8:666-677, 1967
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Technetium-99m(V)-Citrate Complex
for Estimation of Glomerular
Filtration Rate

THE standard compound used for estimating the rate of
glomerular filtration is inulin, but its chemical determina-
tion is tedious and time consuming. The technique for
estimating the filtration rate with inulin requires constant
infusion and serial urine collections., _'¥C-carboxvl-.

131]- and 1?5I-allyl-inulin have b
mmstability, cost and lack of 1
of analysis have limited th
labelled with a gamma emiti
entirely by glomerular filtrati
of renal function much easier
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Our results suggest that technetium-99m(V)-citrate
complex, like 31-diatrizoate, fulfils the requirement
necessary for a compound used for estimating glomerular
filtration rate and should be valuable in the investigation
of renal funetion.

We thank Dr Eugene Dong for assistance in setting up
the computer programme and Mr Cornelis Ploeg and Mr
Stephen Freese for technical assistance. This work was
supported by grants from the US Public Health Service
and the Milheim Foundation for Cancer Research. We
thank Nueclear Consultants, Inc., for the gift of techne-
tium-99m.

S. L. KounTtz
S. H. YEH
J. Woop
R. CorN
J. P. Kriss
Departments of Surgery,
Radiology and Medicine,
Stanford University School of Medicine,
Palo Alto, Califorrua.
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» Strategy and History (19-Yeagi®
from 1968 to 1987) .

1. Personnel training-and establishmeht of
independent Nuclear Medicipe Departments in
individual hospitals andmedicalschools

. Boosting international reputation including

hosting the 4" Asia and Oceania Congress of
Nuclear Medicine in Taipei in 1988

3. Foundation of Society of Nuclear Medicine,
ROC, on March 1, 1987

4. Official recognition of Nuclear Medicine as
independent specialty in Taiwan in 1988




Technetium-99m HIDA

Hepatic Lobar Distribution and
Retention Ratios in Detection of
Intrahepatic Lithiasis

Shin-Hwa Yeh, Ren-Shyan Liu, Por-Fen Chiu, Liang-Chih Wu, On-Kee Liu,

and Miau-Ju Huang

Department of Nuclear Medicine, Veterans General Hospital, National Yang-Ming Medical
College, and National Defense Medical Center, Taipei, Taiwan, Republic of China

Technetium-99m HIDA hepatic lobar distribution and retentio
to evaluate patients with intrahepatic lithiasis. The data of 57
Results reveal a highly significant difference in these ratios b RS R = T » " - PR O Rl o0 A A CelE S e ) 3
normal individuals. They are simple, objective, and easily obt
determination of these ratios may replace [**"Tc]HIDA sequ
which is qualitative and time consuming, for screening intrah

J Nucl Med 26:241-249, 1985
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Sequential Uptake Patterns of Technetium-99m
Pyrophosphate in Hepatoma

SHIN-HWA YEH, M.D..,"” REN-SHYAN LIU, M.D.," CHEM-HUI CHUANG, M.D.." AND YANG-TE TSAI, M.D.1

Sequential liver scintiphotography with Tc-99m pyro- From the Departments of Nucilear Medicine*
phosphate (PYP) was used to prospectively evaluate its and Internal Medicine 1
uplake patterns in hepatoma. The scintiphotos and Velerans General Hospital and
time-activity curves of 40 cases were analyzed. Two Mational Yang-Ming Medical College,
distinct patterns of tumor activity were noted: gradual Taipei, Taiwan
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Xenon-133 Hepatic Retention Ratio: A Useful
Index for Fatty Liver Quantification

Shin-Hwa Yeh, Liang-Chih Wu, Shyh-Jen Wang, Han-Chieh Lin, Ren-Shyan Liu,
Shou-Dong Lee, and Jaw-Ching Wu

Departments of Nuclear Medicine and Medicine, Veterans General Hospital and National
Yang-Ming Medical College, Taipei, Taiwan

Xenon-133 hepatic retention ratio was developed for quantifying fatty liver. Data were
acquired in frame mode in the hepatic region and both lung bases for 5 min after rebreathing
20 mCi of gaseous '**Xe and for another 5 min during washout. Static [*™Tc]sulfur colloid
liver imaging was performed with the patient in the identical position immediately after the
ventilation study and data were stored for liver localization. A hepatic time-activity curve
corrected for background activity was generated. The '**Xe retention ratio was derived by
dividing the activity at 3.5 min after washout by the peak activity. The data of 16 controls and
20 patients with fatty liver were analyzed. The retention ratio (mean + s.d.) was greatly
increased in patients with fatty infiltration (0.43 + 0.20 vs. 0.04 + 0.08 in controls, p < 0.001).
There was a strong positive correlation between the '**Xe retention ratios and percentage of
fat on biopsy as assessed by the amount of the liver tissue occupied by fat globules on H & E
stained sections. The '**Xe hepatic retention ratio is a simple, accurate and clinically useful
index of detecting, quantifying and managing fatty infiltration of the liver.

J Nucl Med 30:1708-1712, 1989



Establishment of NPCC in Brief

1978—Inception and promotion of idea establishing
1985 aPET/cyclotron center in Taiwan

1986—Materialization and approval of the project
1988

1989—Implementation of the project including

1992 design in detail, building construction,
procurement and installation of equipments,
and training of nucleus of personnel abroad
in team or individually

1992—Inauguration
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Initial Operation

% Short start-up phase

* Smooth implementation of routine
clinical applications

% Simultaneous research development
including pioneering study of hypoxic
imaging (['"*F]FMISO) and C-11
acetate in oncology



Original article

Fluorine-18 fluoromisonidazole tumour to muscle retention ratio
for the detection of hypoxia in nasopharyngeal carcinoma

Shin-Hwa Yeh', Ren-Shyan Liu', Liang-Chih Wu', David J. Yang?, Sang-Hue Yen?, Chi-Wei Chang', Tong-Wei Yu',

Kou-Liang Chou?, Kuang Y. Chen?

1 National PET/Cyclotron Center and Department of Nuclear Medicine, Taipei Veterans General Hospital

and National Yang-Ming University School of Medicine, Taipei, Taiwan

2 Division of Diagnostic Imaging, University of Texas M.D. Anderson Cancer Center, Houston, Texas, USA
3 Cancer Center, Taipei Veterans General Hospital and National Yang-Ming University School of Medicine, Taipei, Taiwan

Received 9 December 1995 and in revised form 4 April 1996

Abstract. In vivo demonstration of hypoxia is of signifi-
cance for tumour patient management. Fluorine-18 flu-
oromisonidazole ([8FJFMISO) is a proven hypoxic im-
aging agent. We developed an ['SFJFMISO tumour to
muscle retention ratio (TMRR) for the detection of tu-
mour hypoxia in nasopharyngeal carcinoma (NPC). Data
were acquired by positron emission tomography (PET)
of the nasopharynx and neck after intravenous injection
of 370 MBq of ['|F]FMISO. Two imaging protocols
were adopted: a long protocol for comprehensive dy-

cantly lower than that for non-keratinized carcinoma
(P<0.05). The ['®F]FMISO TMRR is a simple and clini-
cally useful index for detecting tumour hypoxia in NPC.

Key words: Fluorine-18 fluoromisonidazole — Tumour to
muscle retention ratio — Hypoxia — Nasopharyngeal car-
cinoma

Eur J Nucl Med (1996) 23:1378-1383



Nuclear Medicine Communications, 1999, 20, 131-134 N“Clear
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HC-acetate clearance in nasopharyngeal
carcinoma

S.H. YEH,'* R.S. LIU,! L.C. WU,' S.H. YEN,”? CW. CHANG! and K.Y. CHEN?

INational PET/Cyclotron Center and Department of Nuclear Medicine and *Cancer Therapy Center, Taipei
Veterans General Hospital and National Yang-Ming University School of Medicine, Taipei, Taiwan, Republic of
China

Received 15 January 1998, in revised form 11 August 1998 and accepted 21 September 1998




Original article

PET imaging of brain astrocytoma with 1-''C-acetate

Ren-Shyan Liu" ¢, Cheng-Pei Chang', Lee-Shing Chu, Yum-Kung Chu', Hung-Jen Hsieh', Chi-Wei Chang'- *,
Bang-Hung Yang"+, Shan-Hui Yer?, Min-Chao Huang®, Su-Quin Liao', ShinHwa Yeh*

' Mational PET/Cyclotron Canlar, Dapartmant of Muclear Medicina, Taipai Velerans Ganaral Hospital, Taipai, Taiwan

* Cancer Cantar, Taipai Vealerans Ganaral Hospital, Taipai, Tawan

Fnstitula of Naurdlogy, Taipai Vaterans Ganaral Hogpoital, Taipai, Taiwan

4 Mational Y ang-Ming Univarsity Madical Schodl, Taipai, Tawan

Reacaivad: 6 August 2005 / Accapted: 4 Octobar 2005 / Publishad anling: 11 January 2006

L Springar-Vearlag 2006

Abstract. Purpose: The purpose of this smdy was o
assess the use of 1-"' C-acetate (ACE) as a metabolic tracer
for the detection and characterisation of astrocytomas.

Methods: Positron emission tomography (PET) studies
with ACE and 2-"°F-fluoro-2-deoxy-p-glucose (FDG)
were performed sequentially in 26 patients with pnmary

2-"*F-fluoro-2-deox y-o-
Positron emission

Keywords: 1-''C-acetate
glucose — Astrocytoma -~ Glioma

tomography

Eur J Nucl Med Mol Imaging (2006) 33:420-427
DOT 10.1007/500259-005-0023-0



Detection of Meningioma with Low Glucose Metabolism

by ''C-acetate and 18F-Fluoroacetate PET

F18-Acetate CORONAL TRANSAXIAL SAGITTAL
F18-FDG  CORONAL TRANSAXIAL SAGITTAL
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== On Sun, 28/8/11, Wagner, Henry <hwagner@Jheph,edu> wrote

From: Wagner, Henry <hwagner@jhsph.edu>
Sublut: RE: greatto hear from ,}?ﬂ P

To: ‘.’“" Yeh" <pshyeh2002@yahoo.com.au>
Received: Sunday, 26 June, 2011, 10:26 PM

Thanks, Petsr, for your thoughtful comments. I'm afraid

! A ; you are right. But keep In mind: What we oall "structures’ in
biology, are slow chemlcal processes of long duretion. What we call "fu P

i8 funotion, that is, tme changes.. N DS s Rt
Flease keep in touch.

All the best.

Henry

From: Peter Yeh [pshyeh2002vanoo.com.au) 72
Sent: Sunday, June 28, 2011 4:40 AM (v
To: Wagner, Henry ’b
Subject: Re: great to hear from you ) }

26 June 2011
e

Dear Dr. Wagner, .

Thank you very much for your kind E-mall. | am glad that your retirament Iife Is still busy, colorful and fruitful. | am stiil
back and forth between Sydney and Taipei twice a year, staying In Taipel about two months each time.

| have not heard from Or. Délbake yet. Acturally, | only pointad out the focus of the problems in the United States.
Under the curment tendenay, nuclear physicians will be foroed to be radiologlets as well to find @ job. Hybrid Imaging
training for the nuclear physicians will be all right In the countries where nuolear medioine is indepandent, but it won't
meet the need of radiology in USA, espeoially In the communty hospltals. In stead, nuciear radiologists from the hybrid
Imaging treining for radiologits my repiace the nulcear physicians eventually. This will resultin deteriorating the qualigy
of nuclear medicine practice @s a whole and Interfering with the further development of nuclesr medicine. Baslcally
spesking, radlologists ars anatomists. Itle tragic that nuolear physiciana may. vanish with time In USA because of the
convervency of anatomical and functional modalities (n favour of radiologists under the current infrastructure. | hope

my prediction wili turn out to be wrong.
With my best regards to both of you,

Peter Yah




NEW HORIZON IN THE
POSTGENOMIC
ERA-—MOLECULAR, IMAGING

Peter Shin-Hwa Yeh, M.D.

Emeritus Professor of Nuclear Medicine,

National Yang-Ming University School of Medicine;
President Emeritus, Society of Nuclear Medicine, ROC;
Advisor, Department of Nuclear Medicine,

Taiper Veterans General Hospital, Taiper, Tarwan

20 November 2004



¥ Nuclear medicine — particularly
PET — appears uniquely suited to take

the lead in this new field of imaging,
namely, molecular imaging. Since most

nuclear medicine tracers are small

molecules, they have favorable kinefics,
and the tracer concentrations required
are factors of 10-* ~ 107 below those

used in MR imaging or CT.
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CGMP radiochemiical lab
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