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Editors: Curt van Euler, Ove Franzen, Ulf
Lindblom and David Ottoson. (Pp 396;
£40-00.) London: Macmillan Press, 1984.

In November 1925, Adrian & Zotterman
first succeeded in recording electrical
impulses set up in an afferent nerve by
stimulation of a single end organ. Com-
pared with today's techniques, the proce-

dure was remarkably difficult. The
cathode-ray oscilloscope was in its infancey
and did not produce bright enough images
to allow photographs to be taken of single
sweeps. Only repetitive identical sweeps

could be analysed, which was not sufficient
for an irregular series of discharges from a

sensory receptor. The problem was over-

come by Adrian's coupling of a three valve
amplifier with a capillary electrometer.
Movement of the mercury meniscus in the
capillary tube was recorded on a photo-
graphic plate travelling at 1 m s- and the
traces corrected at a later time for the
damping and restoring forces on the mer-

cury by an ingenious mechanical device
invented by Keith Lucas. The cats were

ventilated through a semi rotating valve
operated by a windscreen wiper motor
from a Morris car! Zotterman was a

Rockefeller research fellow during his time
in Adrian's laboratory and went on to con-

tribute to many fields of sensory physiology
including pain, taste and vestibular func-
tion.

This book contains the proceedings of a

symposium organised in Zotterman' s

memory, following his death two years ago.

The contributions fall into two main
classes: those concerned with peripheral
sensory mechanisms and those examining
central mechanisms. Adrian and Zotter-
man's original experiment demonstrated
the frequency coding of sensory impulses.
The most important recent advance in
human sensory physiology has been the
ability to extend their work to intact human
subjects. Recording and stimulating single
nerve fibres in man permits, for the first
time, a correlation between activity in
single peripheral nerve fibres and conscious
sensory experience. The technique, which
is the subject of several articles in this
book, can answer immediately some criti-
cal questions of psychophysiology.
Zotterman himself would have been

pleased to see that stimulation of single
afferent fibres produces a single modality
of sensation, no matter what the frequency

of stimulation. Increasing the frequency
only increases the intensity of sensation
without affecting its quality or its location
on the skin. At the threshold of sensation,
the CNS can detect a single nerve impulse
in certain classes of afferent fibres innervat-
ing the finger tips. Detection threshold is
not limited in this case by any intrinsic
noise in the central pathways, but only by
the characteristics of the receptors in the
skin. In contrast, a single impulse is not
detected reliably in afferents innervating
the palm of the hand. Central analysis of
input is, in this instance, a limiting factor in
threshold discrimination.
As in all current discussions of

somatosensory mechanisms, pain comes in
for extensive coverage. There is clear evi-
dence for specific myelinated and unmyeli-
nated nociceptive fibres, which fire only in
response to potentially damaging stimuli.
However, what is not so clear is the role of
activity in the peripheral or central pain
pathways in producing chronic pain in man.
In clinical doses, morphine seems to have a
specific effect on unmyelinated nociceptive
input, sparing the more rapidly conducting
myelinated pain fibres. The former are
responsible for late pain, whereas the latter
provide faster and more accurate localisa-
tion of an acutely painful stimulus. But
activity in specific nociceptive afferents
cannot account for all types of chronic pain
in man. In causalgia, pain may be evoked
by innocuous stimuli of various modalities
given to the affected area. The painful sen-
sation is known, however, to be produced
by activity in the usual specific afferent
fibres appropriate to the stimulus. The
reaction time to the stimulus is consistent
with the stimulus quality used, so that it
seems that activity in non-nociceptive
fibres can give rise in certain conditions to a
sensation of pain.

Central mechanisms of somatosensory
sensation are summarised eloquently by
Mountcastle in his introductory chapter,
from multiple representations of the body
surface in areas 3a, 3b, 2, 1 of post-central
cortex to the plasticity of the cortical maps
following changes in peripheral inputs.
What is missing in his contribution is any
reference to the work of Hyvarinen and
colleagues on the posterior parietal areas 5
and 7. Hyvarinen himself does not seem to
have been at this congress, but there is a
paper by Leinonen on this topic and some
harsh criticisms are levelled in it at Mount-
castle's own work on this part of the brain.
Personally, I feel much more at ease with
the down-to-earth Finns, who believe that
the neurons of area 7 show extensive con-
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vergence of inputs from many sensory sys-
tems and "serve to localise... objects in
reference to various body parts and various
sensory systems" and to use this informa-
tion to direct attention and guide move-
ments. Mountcastle' s explanation is far,
more philosophical: ".. . area 7 contri-
butes to a continual updating to a central
neural image of the spatial frame of the
immediate behavioural surround and the,
perceptual constancy of that space that
obtains during body movement."
The book is reproduced from original

typed manuscripts, many of which seem to
be verbatim accounts of the conference
presentation. Unfortunately this leads to
unnecessary repetition. It may have been
"an honour and a privilege to take part in,
the symposium", but one doesn't need
reminding at the start of each chapter. As
with the usual compilation of conference
proceedings, there are a number of articles
re-hashed from published or about-to-be
published papers, but there are several
more welcome contributions which attempt
to summarise recent work in particular
fields. This is a useful change and will allow
the book to reach a wider audience.

JOHN ROTHWELL

Penetrating Craniocerebral Trauma. By
Arnold M Meirowsky. (Pp 265; $49.50.)
Springfield: Charles C Thomas, 1984.

This monograph on the treatment of gun-
shot wounds of the head is the distillate ofL,
the lifetime experience of one
neurosurgeon, Dr Arnold M Meirowsky.
He was a neurosurgeon during the Second
World War, taking part in the Okinawa ,

landings. He organised neurosurgical
evacuation and hospitals during the
Korean conflict, and it was on the basis of
the latter experiences that the highly organ--p
ised evacuation plan during the Vietnam
War was moulded. Indeed the very tech-
niques developed for jungle warfare have
been used for civilian evacuation in
peacetime in many parts of the United
States. The monograph therefore repre-
sents a unique insight into the history of
surgical treatment of penetrating cranial,,
injuries and the reasons for the develop-
ment of the organisational plans for evacu-
ation.
The book is in four parts: firstly, general

principles which include resuscitation and
assessment of the patient. The second sec-
tion, Neurosurgical Technique, occupies
half of the book, and is a classification of
injuries and a detailed description of their
surgical management. The third section,
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