There are other passages with which the reviewer cannot
agree, but they are minor. Overall, this is a very good contribution.
Y. C. Fung, UCSD
Mathematics for Biomedical Applications, by Stanton A.
Glantz, 435 pages. $24.50. University of California Press,
Berkeley, California, 1979.
The author said in the preface that this text has its origin in
an applied mathematics course he developed in Stanford
University Cardiology Division. "Because this audience is
traditionally skeptical about the value of mathematics, the
first two chapters formulate more-or-less real problems in
terms of differential equations, but defer solving these
equations until Chapter 3. Chapter 3 summarizes direct
methods to solve linear ordinary differential equations." The
rest of the chapters presents the method Laplace transformation, ways to characterize linear processes, Fourier
analysis, spectra, and filters, and digital computers and
numerical methods. In an appendix a review of calculus is
presented.
The choice of examples close to cardiologists's interests is a
strong feature of this book. For a course to teach linear ordinary differential equations to physicians, this would be my
choice of a textbook.

Advances in Fluid Mechanics,

pages. Being Proceedings of a Conference Held at Aachen,
March 26-28, 1980 and Vol. 148 of the series Lecture Notes in
Physics. Springer-Verlag, Berlin, Heidelberg, New York,
1981.
The conference referred to in the title was organized to
commemorate the dedication of the new building of the
Aerodynamisches Institute in Aachen. It followed a tradition.
In 1929 the Aerodynamisches Institute inaugurated the first
extension of its building with a scientific meeting to which the
then director of the Institute, Theodore von Karman, invited
scientists from all over the world. The present conference was
a sequel 50 years later, organized by its present director, Dr.
Egon Krause.
Von Karman is a great name in mechanics. He did not work
directly on biomechanics, but his influence is felt in all
branches of biomechanics. It is not surprising, then, to find a
large and substantial program of biomechanical research in
progress at the Aerodynamisches Institute in Aachen. This
program includes work on heart valves, blood circulation,
peristalsis, microcirculation, etc. Embedded in an Institute
famous for its high quality in mechanics research, this
program is proceeding very well, and has acquired a character
quite unique in the world.
This volume contains 14 lectures. Other than F. SchultzGrunow's historical survey and Hans Liepmann's observations on engineering and culture, it contains papers on
numerical analysis by H. O. Kreiss and V. Rusanov, R. W.
MacCormack, and R. Peyret, vortex dynamics by L. Ting,
aircraft aerodynamics by J. E. Green, boundary-layer shockwave interaction in transonic flow by Sirieix, Delery, and
Stanewsky, conformapping of multiply-connected domains
by Prosnak, boundary-layer waves and transition by F. X.
Wortmann, shear flow by Eckelmann.
On biomechanics there are two papers: "Biological flow in
deformable vessels," by Y. C. Fung, and "Steady transport
of material in the artery wall," by C. G. Caro. Both articles
are in the nature of a general survey addressed to an audience
which is composed of experts in fluid mechanics but not
necessarily specialized in biomechanics.
Y. C. Fung, UCSD
A Series of Doctoral Dissertations from the Netherlands
On January 20-23, 1982, I attended the Third Meeting of
the European Society of Biomechanics, which was held in the
University of Nijmegen, Nijmegen, The Netherlands. I
presented a plenary lecture, and visited colleagues at the
University, and was given a number of doctoral theses. In
Holland, a doctoral thesis must be published as a book at
considerable expense to the candidate. One friend said the
presentation of his thesis and getting through the ceremony
cost him DF 10,000 (or approximately $4000.). These theses
can be purchased from the authors. The following are from
the University of Nijmegen:
Some Fundamental Aspects of Human Joint Replacement: Analysis of Stresses and Heat Conduction in
Bone Prosthesis Structures, by Rik Huiskes, 1979. Also
published as Supplementum No. 185 of Acta Orthopaedica
Scandinavica, Munksgaard Copenhagen, 1980, 208 pages.
The Alinear Viscoelastic Properties of Human Skin in Vivo
for Small Deformations, by Pieter Wijn 1980, 325 pages.

Y. C. Fung, UCSD

A Three-Dimensional Mathematical Model of the Human
Knee Joint, by Jacobus S. H. M. Wismans, 1980, 143 pages.
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mechanics level. In other places only advanced students can
benefit.
A great strength of this book is its conciseness. For a reader
with adequate mathematical preparation this book presents
the solutions of a large number of important problems, with
sufficient details so that it is not difficult to follow.
Weaknesses are few. If some of them remain, they probably
crept in because of the desire to be brief. For example, on
discussing the flow properties of blood, a section "The effect
of slip at the wall" is presented on pp. 38-40. In this section
the author said that "in the arterial system there are numerous
minute branches that carry blood out of the main flow. A
simple representation of this arrangement can be made by
assuming that the walls of the vessels are made of a porous
material. Even if the radial component is very small, and can
be neglected, there is still the longitudinal component that
must be introduced into the boundary condition." The author
then made this longitudinal velocity to be proportional to the
shear stress on the wall, and quote Jone's (1966) paper for the
effect of this added term. What he did not explain is why the
longitudinal component "must b e " introduced. What experimental basis does it have? Is this in conflict with other
theories? Just because the result seems to be in the right
direction does not justify that it "must b e " correct. The
concept of "no-slip" condition for a viscous flow in contact
with a solid boundary is always puzzling to the students. On
what basis is the "no-slip" condition to be believed? In this
book the no-slip condition was introduced casually, and then
destroyed equally casually. I believe that the student will be
confused to no end. The author is probably aware of this,
because he said at the end of the section that "this analysis
should be used very carefully since it introduces the concept of
slip as a continuous slip." But he did not say how carefully, or
careful in which way. He only adds one sentence mysteriously
and lets the whole discussion end: "In reality a particle
moving near the boundaries will be acted upon by a repellent
force (34), causing the particle to move at a slower speed than
the continuous (plasma), thus forming a completely different
flow condition at the boundaries."

Cement: An Experimental Study of Possible Applications of
Porous Acrylic Bone Cement in Total Hip Replacement, by
Johannes F. A. M. Ympa, 1981, 168 pages.
De Mechanische Functie van de Menisci in het
Kniegewricht, een biomechanisch onderzoek aan varkensknieen, by Pierre J. T. M. Jaspers, 1982, 144 pages.
The following is from the Technische Hogeschool Eindhoven:
The Mechanical Behaviour of Aortic Valve, by Alfons A. H.
J.Sauren, 1981, 159 pages.

Y. C. Fung, UCSD

Calendar of Events

1982
June 20-25
International Symposium of Biomechanics in Sports, Point
Loma College, San Diego, California
Contact:
Dr. James G. Crokes, Executive Secretary
International Symposium of Biomechanics in Sports
Research Center for Sports
Point Loma College
3900 Lomaland Drive
San Diego, CA 92106
Journal of Biomechanics! Engineering

June 21-25
International Congress on Biomechanics and Medicine in
Swimming, Free University, Amsterdam, the Netherlands
Contact:
Organizing Secretariat
International Congress on Biomechanics and Medicine in
Swimming
c/o QLT Convention Services
Keizeisgracht 792
1017 EC Amsterdam, the Netherlands
Telephone: (20)-223720
(Cont'd on p. 168)
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Huiskes's thesis first show data that the number of hip
operations for osteoarthritis is increasing at a tremendous
rate. Then in Section 1 it presents the properties and complications of artificial-joint replacement. In Section 2 it
discusses the heat generation and conduction in acrylic bone
cement in situ. In this section the analysis of heat transfer is
quite thorough. In Section 3 stress analyses of intramedullary
fixation systems are presented. Finite element method is used.
Pieter Wijn's thesis is quite unique. Operating in the
department of dermatology, he designed and fabricated an
instrument that measures uniaxial viscoelastic behavior of the
human skin in vivo. A close collaboration between clinician
and bioengioneer exists in his laboratory, and the instrument
is used routinely for patient evaluation. A wealth of data is
coming out of that laboratory.
Wisman's thesis presents a thorough set of data on
measurement of the knee joint.
Ympa's thesis is a study of the porous acrylic cement
developed by J. R. de Wijn, R. Feith, and T. J. J. H. Slooff
of Nijmegen University. This cement, a polymethyl
methacrylate/aqueous gel mixture, has a lower polymerization temperature. The gel phase is resorbed gradually
after implantation, leaving a porous bone cement. The
porosity permits tissue in growth. This is undoubtedly an
extremely important invention. Ympa's thesis presents data
on cement strength and an analysis of strength and bone
ingrowth.

Jasper's thesis is a detailed study of the menisci of the knee
joint.
Sauren's thesis presents a detailed theoretical and experimental study of the mechanical properties of the aortic
valve.
Overall, I would say that the Dutch doctoral dissertations
are of very high quality. These theses from two universities
show that biomechanics development is in high gear in
Holland.
Incidentally, I might take this opportunity to make a brief
report on the Third Meeting of the European Society of
Biomechanics. The meeting was held in Nijmegen, near the
eastern border of Holland. Rik Huiskes served as the
chairman of the meeting. It was attended by about 300
engineers, M.D.'s and surgeons. On January 20, 1982 a oneday symposium on "Electric and Electomagnetic Stimulation
of Bone Growth" was held. The 1st session was devoted to
basic effects on chondro blasts, tooth germs, cell membranes
and transport phenomena, and oxygen consumption. The
second session was devoted to animal experiments. A double
blind experiment on dogs was carried out in Davos, Switzerland and the report by S. M. Perren engrossed everybody's
attention. It was a story of excitements and disappointments.
The planning was exhaustive. The results were largely
negative, and the maker of the electromagnetic wave
stimulator asked the experiment to be aborted on the excuse
that the instrument seemed to need further checking. The
third session was on clinical applications.
On January 21-23, papers were presented on gait analysis
(2 sessions), joints (6 sessions), bone (2), fracture fixation (3),
soft tissue mechanics (2), cardiovascular system (2), dental
(1), sports (1), and miscellaneous orthopedic biomechanics
(1). Poster sessions cover approximately the same ground.
There were eight invited speakers; three of them were from
the U. S. The proceedings will be published in book form and
can be purchased by writing to Dr. Rik Huiskes at the
University of Nijmegen.

