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lution and image noise are outstanding and are recommended
reading for all radiology residents, As befitting a text pub-
lished in 1977, rare earth screens receive due consideration
and sections on image intensification radiography and fluo-
rography are well written.

The physics of CT and ultrasound have been included
and in this respect this book is unique among radiology
physics texts, most of which were written when these new
oftspring of medical imaging were mere embryos. Unfortu-
nately, the treatment of CT physics is superficial. Important
concepts such as the “partial volume effect” are not dis-
cussed, and the only reconstruction method mentioned is
(unfiltered) back projection. Nonstandard notation is again
used—-e.g., “the CT number, N..” instead of H (for Houns-
field units). The equation for calculation of CT number is
given as Nm = C (gm-fwarer), rather than the standard

Mm=fwater

H=C

Mwater

The difference lies in Sprawls’ constant, which includes the
second pvater term, but the effect will be to confuse rather
than edify.

The physics of ultrasound is covered in much greater
depth than that of CT and is accordingly devoted three
times the space. Real-time ultrasound, however, is barely
mentioned.

While the writing is generally of a high standard, the
“design” and quality control of the book leave something
to be desired. The text presents a bland, uniform appearance
which makes it difficult to pick out important statements.
More use could be made of heavy type or italics. A sum-
mary of pertinent points at the end of each chapter would
also be helpful. The diagnostic radiology resident studying
for his written Board examination would also be assisted
by a series of questions of the type used in the physics section
of the Board examination. Some of the figures are little
short of absurd: a figure entitled “Conceptual relationship
of biological impact to absorbed dose” shows a box labeled
“living tissue”, with an arrow labeled “dose” entering it and
a second arrow labeled “biological impact™ leaving it. The
proofreading is poor with many typographical and some
factual errors (e.g., “contrast is directly related to the value
of the scatter factor"—instead of inversely related.) The
English is above average, but some phrases such as “more
predominant than” and “minimized as much as possible”
win the Redundancy Award for 1977. The curved lines on
graphs have been drawn by a rather unsteady hand with a
result that is unworthy of a professionally produced pub-
lication. There is a total of only eight references, most of
them on radiation protection. One is left with a slightly
uneasy feeling as to how well the material in the book was
researched and, of course, further reading is made so much
more difficult.

With the recent separation of diagnostic and therapeutic
radiology training in the USA has come an increased em-
phasis on broad training in “Imaging” in diagnostic pro-
grams. Residents receive instruction in diagnostic roent-
genology, CT scanning, ultrasound, and nuclear radiology.
It would be not unreasonable therefore to expect that a
physics text for residents that is described (on the fly-leaf)
as “the only comprehensive textbook on the physics of
diagnostic radiology” include a section on the physics of
radionuclides. Surprisingly, while the physics of CT and
ultrasound are well represented, the physics of radionu-
clides is conspicuously absent.

656

Finally, this seems an opportune occasion to raise again
the question asked by Marvin Daves (I/) (and no doubt by
thousands of residents through the ages): “How important
is detailed knowledge of radiation physics to the clinical
radiologist?” Dr. Daves’ answer is that it is “strictly for the
Boards.” The pun makes this answer a useful addition to
the radiological literature, but most would agree that it
represents an oversimplification. Few radiologists have, like
Marvin Daves, a Bill Hendee to lean on. In fact, fewer
than half the practicing radiologists in this country work in
an institution large enough to support a radiation physicist.
Maintaining adequate quality control and handling technical
problems that arise during everyday practice, buying new
equipment, answering patient’s questions about radiation
doses and effects, and adopting and overseeing personnel
protection devices and practices all require active involve-
ment of the radiologist when a radiation physicist is not
available; and, to some extent, even when one is available.
Accordingly, the radiologist rust have a working knowledge
of radiological physics and for this reason books like The
Physical Aspects of Diagnostic Radiology will always per-
form a valuable service.

PETER M. RONAI, M.D., Ph.D.
University of Kansas Medical Center
Kansas City, Kansas
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The study of reaction mechanisms using isotope effects on
reaction kinetics began in the 1930’s and has now become
an important basic tool in organic chemistry, The publica-
tion of this book moves this powerful scientific tool one sig-
nificant step closer towards its application to the diagnosis
and understanding of human disease.

This text is a collection of the papers given at a sym-
posium held in 1976 which brought together individuals who
have been making isotope effect measurements and those
who have been studying enzymatic reactions. The papers
presented and discussed at the conference form a basic ref-
erence. The mathematics of both primary and secondary
kinetic isotope effects are derived for the reader. Examples
cited from the literature illustrate how the technique can
be used to study enzyme-catalyzed reactions. Also extensive
bibliographies are presented.

Chapter topics are: computation of isotope effects on
equilibria and rates; magnitude of primary hydrogen isotope
effects; solvent isotope effects on enzymatic reactions; sec-
ondary kinetic isotope effects; determining the absolute
magnitude of hydrogen isotope effects; measurements of
isotope effects by the equilibrium perturbation method; iso-
tope effects in hydride transfer reactions; hydrogen isotope
effects in proton transfer to and from carbon; studies of
enzyme reaction mechanisms by means of heavy-atom iso-
tope effects; and derivation of an isotope effect from the
proline racemase overshoot in D.0. The four appendices
further enhance the reference value of this book to those
who use the technique.

Although this is an excellent book, it contains little of
practical value for most of us in nuclear medicine, and thus
it is directed primarily toward those who are exploring
new techniques. It is also recommended, however, for those

THE JOURNAL OF NUCLEAR MEDICINE



who might use this technique to study some currently im-
portant reaction. For example, measurements of isotope ef-
fects could probably help to elucidate such reactions as
hydrolysis of technetium complexes. We in radiopharmaceu-
tical development have a keen interest in the binding of
substrate t0 enzymes, and the study of enzymatic binding of
radiolabeled substrates in the development of specific radio-
pharmaceuticals might well be approached with the use of
some of the techniques discussed in this book. Furthermore,
solid state enzyme columns will eventually be used for the
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synthesis of "C, *N, and O compounds, as the demand
for these short-lived radiopharmaceuticals increases. Thus
this book could become a valuable source to the student of
radiopharmaceutical design who plans to prepare tracers for
the evaluation of in vivo enzymatic reactions or who plans
to use enzymes to catalyze the synthesis of radiopharma-
ceuticals.
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