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The Synovial Membrane and the Synovial Fluid. By DAVID M. KLING,
M.D. Published by Medical Press, Los Angeles.

THIs is the first published book devoted solely to synovial membrane
and synovial fluid. The lack of enterprise shown by previous genera-
tions is not surprising: this net of knowledge has more holes in it
than the numerous threads of speculation which link them together
warrant. Even now facts are so fragmentary and incomplete, so
many of the older observations are, if not erroneous, valueless or not
to be trusted, that an author is hard put to it to fill the pages.

Dr. Kling has not been content with reviewing the known facts
and pointing out some of the holes. He has endeavoured to fill them,
and this book gives full accounts of the aspects in which he has been
most interested, such as the precipitation of mucin by acetic acid
(" sac and tube formation "), the development of the toluidine blue
stains for demonstrating mucin, etc. There are roughly 225 pages
of text, containing 80 figures and 34 tables. This is based on 334
listed and a few unlisted references, besides the author.'s personal
observations. There is a great deal of energy expended in an effort
to render a critical evaluation of matters of history.

Each part is prefaced by an historical outline to give the reader
an idea of the perspective, which is, rightly enough, occupied chiefly
with the immediate foreground. He emphasises deservedly that
information should always accompany specimens of synovial membrane
as to exactly what region in the joint is represented, as structure varies
greatly from place to place. In the chapter headed "Physiology"
there is found a short summary of the various absorptions from and
excretions into the joint cavity. He cites Curtis and Brunschwig that
cases of osteo-arthritis show a high rate of absorption (borne out by
his own case in Table III., which gave the highest phenolsulphone-
phthalein clearance). This is taken to mean an increased local blood
supply. Yet further back we read: " Mal-development of the circula-
tory network of the synovial membrane will not only interfere with
nutrition, but will lower the resistance of the articular structures by
insufficient dissipation of the heat generated during motion. This is
a factor in the development of degenerative changes, especially in
osteo-arthritis." This is theory, not fact, to say the least of it. There
is failure to stress that absorption will vary according to the volume
of the effusion (or rather to the surface exposed).
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THE RHEUMATIC DISEASES

Part II. deals with the synovial fluid and with the vexed question
whether it is a secretion or no. The author comes down with an
emphatic affirmative, and considers that mucin is the characteristic
secretion product. A cogent argument in favour is the demonstration
of mucin in metastatic nodules of synovium. Is this only by histological
criteria ? It will be very interesting to see if this is confirmed by
chemical methods.

Demur must be made on several points. "The nutritional value
of the small quantity of normal synovial fluid is insignificant," says
the author, on what evidence he does not say. It seems probable,
however, that normal synovial fluid supplies the articular cartilage
directly with nutritive substances, and that this is significant for the
first fifty years of life, at least. As regards the major substrate
substances, it only differs very slightly, and in quantity only, from
pathological fluid, which, Kling allows, " may contain considerable
quantities of plasma proteins and glucose derived from the circulation "

sufficient for nutrition and growth of loose bodies. Pathological
fluids differ from the normal only in increased quantity and in proteins;
the glucose concentration, except in traumatic effusions, is usually
lower, not higher.

In his demonstration of the protective role of mucin against
increased acidity, " the first safeguard for the maintenance of the
high alkalinity " which he considers normal, the author fails to appreciate
that the primary buffering factor is bicarbonate, as has been shown
conclusively with gastric mucin in the stomach. In the joint " the
acid-binding power of septic effusions is reduced," not, as is asserted,
because of the " decreased mucin," but because the production of
acid is too rapid for the normal buffering by bicarbonate dialysate
from blood. It is unproven and unlikely that " increased acidity
due to acid metabolites leads to the precipitation of blood colloids,
especially fibrin," and that " the precipitation of mucin occurs around
pH 7 6." It does not occur until pH 5, and is complete only at
pH 4*2. Fremont Smith has not " shown that in joint effusions
the diffusible constituents of plasma are found in concentrations which
follow the Donnan law." He and Dailey dealt with protein and
chloride alone, and said specifically that their data indicated a simple
membrane equilibrium, but until several errors had been ascertained
" should not be accepted as a quantitative demonstration of the
Donnan membrane ratio." Calcium has since been found to behave
quite differently from other bases in synovial fluid, possibly because
of some combination with mucin (Ropes). Miller is quoted as saying
that normal human joints are under a negative pressure of 6 to 12 mm.
water. This would need a magician to prove; and unfortunately
Miller is not listed in the bibliography.

The chapter on Bacteriology is more critical. Ingenious, too, is
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the method of comparing sedimentation rates of equal volumes ot
corpuscles in plasma -and synovial fluid, and the results in a -series
of 130 are highly interesting, but, being complicated by varying
viscosity, are somewhat hard to interpret.

Part IV. reviews fully the therapeutic and diagnostic indications
and technique of aspirations and less widely practised procedures
such as direct visualisation, lavage, gas insufflation and the use of
radio-opaque media. Certainly double contrast roentgengrams give
in some cases a very clear idea of what America calls " joint pathology"
(what we would call morbid anatomy), and could be more widely
used, in spite of the slight inflammation which often ensues.

This l?ook is of value in stimulating interest in these problems.
Some of its author's opinions will certainly provoke violent disagree-
ment, and many of them will probably have to be modified as
knowledge in this field advances, which it is doing rapidly. On the
east coast of the States, particularly, there is an enormous amount
of researoh proceeding, which, when it emerges, will be worth all the
-isolated and familiar figures from Von Holst's downwards. Its
value will lie not so much in its accuracy, not so much that it will
deal with large numbers of observations, but that the observations,
let us say on pathological synovial fluid proteins, will be correlated
with adequate clinical records, roentgengrams, blood proteins, sugar,'
chlorides, viscosity, cytology, etc. A long-term research policy such
as this will render clearer some of the problems dealt with in this
book; it is to such long-term research that the Empire Rheumatism
Council is devoting much of its resoutces.

E. G. L. BYWATERS.

Focal Infection and Arthriti8 in the Light of Experiment. By EJNAR
JARLOv and OvE BRDNca. Lassen and Stiedl, Copenhagen, 1938.

The aetiology of arthritis is still an unsolved problem. The part
played by infection is, however, well recognised, and the trend of
modern thought is to regard arthritis, more especially the rheumatoid
(infective) type, as a streptococcal infection arising from some focus-
in the body, which may be associated with the teeth, tonsils, nasal
sinuses, gall bladder, intestinal or genito-urinary tracts. Ejnar Jarlov
and Ove Brinch, in an important monograph, have recently reviewed
the subject of focal infection and arthritis. This study is based on
&xperimental-evidence on rabbits, thoroughly investigated and followed
up for varying periods. They discuss fully the pathological histology
6f the dental and paradental tissues. There is an excellent chapter
devoted, to the pathological anatomy of the arthritic lesion and the
examination of one thousand histological specimens of joints and organs.
Observation on the locomotion of rabbits following bacterial injection
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