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PREFACE

The history of brain imaging began during the earliest days of Nuclear
Medicine. George Moore introduced iodinated ( I-131 ) human serum albumin
( THSA ) in 1961 for use with a point counting technique for the detection of brain
tumors. [-131 THSA and later Hg-203 Chlormerodri were the first agents used for
brain imaging with rectilinear scanners. The development of the Anger scintillation
camera and the introduction of Technetium ( Tc-99m ) in the 1960s stimulated the
entire field of Nuclear Medicine. The short half life ( 6 hrs ) of Tc-99m and its
low energy ( 140 keV ) permitted the use of multi-millicurie doses that produced a
high photon flux and increased the information content of the images. In addition
imaging was more rapid because of the multimillicurie dose and the large surface
area of the Anger camera crystal, which is optimal for the detection of 140 keV
photons. The continued improvement in scintillation cameras and the development
of various Tc-99m labeled agents led to the great popularity of radionuclide brain
imaging, which was at that time the best test for the detection of brain tumors and
abscesses. The introduction of the CAT scanner in 1972 and later the MRI led to a
sharp decline in the use of radionuclide brain imaging, which could not compete
with the outstanding spatial resolution of CAT and MRI for anatomic imaging.
The development of improved anatomic imaging also led to the stimulation of ef-
forts to develop new equipment, radionuclide labeled agents and techniques for use
in the functional imaging of physiology and metabolism including receptor imaging.
This created the ongoing and expanding modern era in radionuclide brain imaging ,
which yields information about physiology and metabolism that cannot be obtained
from anatomic imaging techniques like CAT and MRI.

Dr. Sun, Da illuminates the entire field of radionuclide brain imaging in this
meticulously researched and comprehensive book. After a brief review of the anato-
my and physiology of the human brain, Dr. Sun gives a clear description of the
various planar and tomographic methods used in brain imaging. A detailed exposi-
tion of each type of imaging then follows and includes a description of the radio-
pharmaceuticals and techniques used plus the important quality control considera-
tions. Most textbooks tend to ignore details of the imaging techniques and the
many elements of quality control, but Dr. Sun gives a very clinically useful disser-
tation on these items for each procedure. It is this attention to detail that marks

this book as both an excellent text for the student and a reference source for the



Nuclear Medicine specialist.

Dr. Sun also describes many non-isotope methods of brain imaging, as well as
related tests such as the EEG, mapping of the electrical activity of the brain and
neuropsychological testing. The imaging techniques yield excellent anatomic images
of the brain and the non-imaging techniques may also produce useful clinical infor-
mation, but only isotope imaging yields clinically useful functional images of the
brain. Dr. Sun then gives the details of the various SPECT and PET imaging tech-
nigues in normal subjects and clearly explains the methods used for semiquantitative
analysis and absolute quantitation. These methods are then related to the normal

development and aging of the brain, as well as to the findings in physiological stim-
ulation for the atudy of brain function.

The final section of the book catalogues the clinical application of radionuclide
brain imaging. Dr. Sun presents not only a full description of the imaging results in
various diseases, but he also relates these findings to prognosis, therapy and the
stage of the disease. Especially enlightening are the sections on PET imaging in
many diseases and psychiatric disorders. These include the state of the art topics
such as the quantitative changes in blood flow, metabolism and receptor binding.
The in depth coverage of the various topics in this book gives the reader the neces-

sary foundation to keep abreast of new developments in the rapidly changing field
of radionuclide brain imaging.

Some of these future developments are somewhat predictable. There will be
new radiopharmaceutical and receptor binding agents. Efforts are already in
progress to develop agents for the measurement of neurotransmitter reuptake and
signal transduction. Further improvements will be made in both SPECT and PET
cameras. Improvements in attenuation correction and scatter correction are current-
ly under development. Dedicated ring detector SPECT cameras are available and
provide the highest spatial resolution for ordinary SPECT imaging of the brain.
The latest commercially available PET cameras now have 16 rings of detectors and
produce 31 slices of the brain with a resolution ( FWHM ) of 0. 36 cm. Siemens
Medical Systems, Inc. has installed a new prototype 3D PET camera at Hammer-
smith Hospital in London. This camera, which images whole body and brain, has

48 rings of detectors and is able to acquire 97 slices with a resolution of 0. 38 cm in



all directions.

In 1996 a hybrid image of the human brain was obtained with F-18 2-de-
oxyglucose and an uncollimated SPECT camera from ADAC laboratories. It was
chosen as the "Image of the Year” at the annual meeting of the Society of Nuclear
Medicine and is a harbinger of things to come. It is another example of the transfer
of techniques developed for PET to the more readily available SPECT imaging.
PET cameras improved greatly when detectors changed from sodium iodine to bis-
muth germanate ( BGO ). A similar improvement can be expected when detectors
are made of Yttrium ortho silicate ( YOS ) or the even more dense Lutetium (the
heaviest of the rare earth elements) ortho silicate ( LOS ). YOS nad LOS have
different physical properties and may be used together, but each has decreased dead
time and increased light output as compared to other detectors. LOS has more than
five times the light output of BGO. It is believed that a dual head SPECT camera
made of LOS would have a count rate capability of 20— 30 million counts per sec-
ond, which is comparable to current PET ring detector cameras. Thus, remark-
able images are expected from future hybrid SPECT/PET cameras made of LOS,
which is mined principally in the People’s Republic of China.

Excellent functional images of the brain have recently been produced using

MRI, but these studies required much higher strength magnets than those current-
’ ly available for clinical imaging. Radionuclide brain imaging will remain the main-
stay of physiological and functional brain imaging for the foreseeable future. Read-
ers of Dr. Sun’s book will be well prepared to follow new developments.

Brerse BGALS

Mar<dn B. Cohen, M. D.

Chief , Nuclear Medicine Service

V. A. Medical Center, Sepulveda, California
and

Professor Medicine & Radiologic Science

University of California at Los Angeles (UCLA)
Los Angeles, California
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