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Foreword

Quod est ante pedes nemo spectat: coeli Scrutantur
plagas. (What is before one’s feet no one looks at;
they gaze at the regions of heaven.)

Ennius, quoted by Cicero, De Divinat., 2, 13.

This is an important and valuable book that
needed to be written. Musculoskeletal or myofas-
cial pain is an all too common and extraordinarily
neglected subject of medicine; it is barely men-
tioned in many textbooks of medicine. In reality it
is a ubiquitous condition that causes a great deal
of pain and suffering and one which, unfortu-
nately, either slips by unrecognized or is passed
off as trivial or untreatable. In this book Dr Peter
Baldry has shown how musculoskeletal pain can
be simply and effectively treated by acupuncture.
But this book is much more than that because it is
really three books in one.

The first part presents an interesting historical
background to Chinese acupuncture and its spread
to the outside world, particularly to the West. The
second part deals with the principles of trigger
point acupuncture wherein, over the course of six
chapters, the reader is presented with a detailed
and critical account of the evidence for and the
nature of trigger points and the way in which acu-
puncture can be used to deactivate them. Dr Baldry
spares no effort to provide the reader with an up-to-
date and accurate account of the neurophysiology
of pain and the possible ways in which acupunc-
ture can be used to control it. He also grasps the dif-
ficult and important nettle concerning the scientific

evaluation of acupuncture. The results of properly
controlled experiments and trials demonstrating
the efficacy of acupuncture are slowly but surely
accumulating and Dr Baldry discusses these criti-
cally and points the way to the further rigorous
studies that are urgently needed. The third part of
the book gives a detailed and splendidly practical
account of the many different forms of muscu-
loskeletal pain and the way that these can be treated
with acupuncture.

Even for the reader who does not intend to use
acupuncture, this book still serves a most valuable
purpose by drawing attention to the very large
number of common musculoskeletal pain condi-
tions that are all too commonly overlooked. A par-
ticularly helpful feature of Dr Baldry’s book is the
rich admixture of case histories of his own
patients, from which the medical reader can learn
the correct way to diagnose and subsequently to
treat these painful conditions.

There seems little doubt that, through unfamil-
iarity with this condition, much time and effort are
often expended unnecessarily both by the medical
profession and by patients seeking the cause and
treatment of pain problems that are, in fact, mus-
culoskeletal in origin. Dr Baldry has performed a
most valuable service in writing this eminently
readable book and I wish it the very considerable
success that it richly deserves.

John W. Thompson



Preface

The aims of this book

It is because traditional Chinese acupuncture is per-
force inextricably bound up with archaic concepts
concerning the structure and function of the body
that most members of the medical profession in the
Western world view it with suspicion and scepti-
cism and assign it, together with various other
seemingly esoteric forms of therapy, to what is
called alternative or complementary medicine.
Moreover, it is evident that attempts during the past
40 years to place Chinese acupuncture on a more
rational and scientific basis have done little to dispel
this attitude.

My reason for writing this book is to bring to the
attention of doctors and physiotherapists a 20th-
century-evolved scientific approach to acupunc-
ture for the relief of pain emanating from trigger
points in the myofascial pain syndrome and from
tender and trigger points in the fibromyalgia syn-
drome, and to take acupuncture (so far as the alle-
viation of nociceptive pain of this type is concerned)
out of the category of alternative or complementry
medicine by describing a method of employing it
that has been developed as a result of observations
made by physicians during recent years and is
now fast becoming incorporated within the frame-
work of present-day orthodox medical practice.

It is because there have been so many advances
in our knowledge concerning the pathophysiology,
diagnosis and treatment of the myofascial trigger

point and fibromyalgia syndromes since the 2nd
edition of this book was published, that in this edi-
tion four chapters in Part 2 (Principles of Trigger
Point Acupuncture) have had to be replaced by
entirely new ones. In addition to these changes
most of the other chapters in Part 2 and Part
3 (The Practical Application of Trigger Point
Acupuncture) have had to be extensively revised.

It is hoped that as a result of reading this book
many more anaesthetists, rheumatologists, ortho-
paedic specialists, general physicians, general prac-
titioners and physiotherapists than at present may
not only be led to search for trigger points in their
routine clinical investigation of pain, but may also
be persuaded to include dry needling at these
points in their therapeutic armamentarium.

Case histories

I offer no apology for having included case histor-
ies in this book. They are, of course, by their very
nature essentially anecdotal and certainly no infer-
ence is meant to be drawn from them concerning
the effectiveness of trigger point acupuncture, for
any conclusions about that can only come from
clinical trials. The sole purpose of including these
vignettes is to provide illustrations from everyday
clinical practice that serve to highlight certain
important principles underlying the diagnosis and
management of various painful musculoskeletal
disorders.
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Introduction to the third edition

For reasons to be explained later in this book, the
early 1970s saw the dawn of an era when people in
the Western world began taking an increasing inter-
est in the ancient oriental mode of therapy known
as acupuncture, with lay practitioners of it leading
the public to believe that it has such wide ranging
healing properties as to be an effective alternative
to orthodox medicine in the treatment of a large
number of diseases.

There is clearly no justification for such extra-
vagant claims and it has to be said that, at the onset
of this era, the medical profession in Europe and
America viewed this form of therapy with consid-
erable suspicion and continued to do so for so long
as explanations as to how it might work remained
inextricably bound up with abstruse concepts for-
mulated by the Chinese 3000 years previously.
This reluctance to believe in these long-established
but somewhat esoteric hypotheses was, of course,
because they had been conceived at a time when
ideas concerning the structure and function of the
body together with those concerning the nature of
disease belonged more to the realms of fantasy than
fact, and for this reason it was difficult to reconcile
them with the principles upon which the present-
day Western system of medical practice is based.

During the latter part of the 20th century, how-
ever, there has been a considerable increase in
knowledge concerning the neurophysiology of
pain and because of this there is now a scientific
explanation for acupuncture’s ability to alleviate
pain. It has become apparent that this technique,
which involves the use of dry needles (acus (Latin),

needle) for the purpose of stimulating peripheral
nerve endings, achieves its pain-relieving effect
by virtue of its ability to evoke activity in pain-
modulating mechanisms present in the peripheral
and central nervous systems.

In the light of this discovery and a number of
others the public in general and the medical pro-
fession in particular have had to revise their atti-
tudes towards acupuncture.

Furthermore, when the House of Lords select
committee in science and technology (2000) took a
close look at various types of treatment at present
included within the ambit of complementary/
alternative medicine, it divided them into three
groups and placed acupuncture in the one con-
taining therapeutic procedures deemed to be the
most organized and regulated.

The committee, in addition, considered that the
research bases of these procedures are of suffi-
ciently high standards to allow them to be used
within the UK’s National Health Service.

Prior to the publication of this report the British
Medical Acupuncture Society (1997) had published
a discussion paper entitled ‘“Acupuncture’s Place
Within Mainstream Medicine’. In this it was stated:

‘...Medical acupuncture practice depends on
three important principles: an orthodox Western
diagnosis needs to be made for every patient;
acupuncture should be integrated with conven-
tional medicine; and it must be appreciated that
the traditional Chinese view of acupuncture is being
replaced in many areas by an approach based on
modern physiology and neuroanatomy. ..."
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In accordance with the above, in 2000 The Royal
College of Physicians of London set up a subcom-
mittee to assist with the present task of bringing
acupuncture and a strictly selected number of other
hitherto somewhat pejoratively called complemen-
tary or alternative therapeutic procedures within
the framework of orthodox medical practice.

Lewith et al (2003), moreover, during the course
of discussing the current status of certain thera-
peutic procedures in the Journal of the Royal College
of Physicians of London, including acupuncture, made
the following two apposite comments concerning
the latter: (1) ‘needling trigger points is particu-
larly effective in the treatment of pain’; (2)
‘acupuncture is currently used in at least 84% of
pain clinics in the UK ...’

A paucity of suitably funded research has been
the principle hindrance to getting certain therapeut-
ic procedures including acupuncture integrated
within the fabric of conventional medical practice.
This has prompted Lesley Rees, Director of Edu-
cation at the Royal College of Physicians of London
and Andrew Weil, Professor of Medicine at the Uni-
versity of Arizona (Rees & Weil 2001), to emphasize
the need for the NHS research and development
directorate and the Medical Research Council to
now help correct this unfortunate state of affairs.

The purpose of this book is to discuss the scien-
tific aspects of acupuncture in general and trigger
point acupuncture in particular and to show how
this latter type of therapy can readily be used by
doctors and physiotherapists in the treatment of
the myofascial pain and fibromyalgia syndromes.

For those trained in the Western system of medi-
cine there are obvious advantages in using this
particular method rather than the traditional
Chinese one, but clearly these advantages cannot
be fully appreciated without knowing something
about the latter. This book is, therefore, divided into
three parts with Part 1 containing a brief account
of traditional Chinese acupuncture. It also gives
reasons as to why doctors in Europe on first learn-
ing about this type of treatment in the 17th century
rejected it, and describes how certain 19th-century
European and American doctors, having put on
one side what they considered to be unacceptable
Chinese concepts concerning this mode of therapy,

devised a method of practising it principally for
the relief of musculoskeletal pain that may be con-
sidered to be a forerunner of the somewhat more
sophisticated one developed in recent years and
described in this book. It is also pointed out that,
although physicians who advocated the use of
acupuncture in the Western world during the last
century wrote enthusiastically about it, it was never
widely practised by their contemporaries, mainly
it would seem because at that time there was no
satisfactory explanation as to the manner in which
it might work.

In Part 2 attention is drawn to fundamental lab-
oratory investigations into the phenomenon of
referred pain from musculoskeletal structures car-
ried out by J. H. Kellgren at University College
Hospital, London, in the late 1930s. In addition it
is explained how these investigations prompted
many physicians during the 1940s, in particular
the late Janet Travell in America, to study the clin-
ical manifestations of this particular type of pain,
and how, as a result of this, she came to recognize
the importance of what she termed trigger points
as being the source of pain in many commonly
occurring musculoskeletal disorders.

It is also shown how once it had been discover-
ed that it is possible to alleviate such pain by
injecting trigger points with a local anaesthetic or
with one or other of a variety of different irritant
substances, it was found that this could be accom-
plished even more simply, as well as more safely
and equally effectively, by means of the carrying
out of needle-evoked nerve stimulation at trigger
point sites.

Part 2 also contains a brief account of advances
in knowledge concerning the neurophysiology of
pain during the 1960s and 1970s and describes the
various pain-modulating mechanisms now consid-
ered to be brought into action when acupuncture is
carried out. In addition, it includes a discussion of
some of the difficulties so far encountered in scien-
tifically evaluating the pain-relieving efficacy of this
particular type of therapy and in determining its
place relative to other forms of treatment in the alle-
viation of musculoskeletal pain.

Part 3 is devoted to the practical applications of
trigger point acupuncture.
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Chapter 1

Traditional Chinese acupuncture

CHAPTER CONTENTS

Ancient Chinese concepts concerning the
practice of acupuncture and moxibustion

The Chinese first carried out acupuncture, that
seemingly strange practice whereby needles are
inserted into people for therapeutic purposes, at
least 3000 years ago. News of this, however, did not
reach the Western world until about 300 years ago
when European medical officers employed by the
Dutch East Indies Trading Company in and around
Java saw it being used there by the Japanese, and
when at about the same time Jesuit missionaries
came across it whilst endeavouring to convert the
Chinese to Christianity.

From their writings it is clear that both these
groups found the concepts upon which the Chinese
based their curious practice difficult to comprehend,
due to the fact that these appeared to be completely
at variance with what Europeans by that time had
come to know about the anatomy and physiology
of the human body. And it has been this inability
to reconcile the theoretical concepts put forward by
the Chinese in support of acupuncture with those
upon which modern scientific medicine is based
that has for so long been the cause of such little
interest being taken in it in the Western world.
During the past 30 years, however, attitudes towards
acupuncture in the West have been changing since
research into the mechanisms of pain has provided
a certain amount of insight as to how possibly it
achieves its effect on pain. These, as might be
expected, are entirely different from those origi-
nally put forward by the Chinese.

The prime purpose of this book is to describe a
recently developed method of practising acupunc-
ture in which dry needles are inserted into the tis-
sues overlying what have come to be known as
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trigger points as a means of alleviating muscu-
loskeletal pain. Before turning to this, however, it
is necessary to give a brief account of the discov-
ery and development of the traditional practice
of Chinese acupuncture as it is only by having a
proper understanding of this that the merits of
the trigger point approach to acupuncture can be
fully appreciated. For an explanation as to how the
Chinese came to discover the therapeutic proper-
ties of acupuncture in the first place it is helpful
to turn to an early Chinese medical book entitled
Huang Ti Nei Ching and known in the English-
speaking world as The Yellow Emperor’s Manual of
Corporeal Medicine. This is a most unusual textbook
of medicine as it is written in the form of a dialogue
between the Emperor Huang Ti and his minister
Chhi-Po. It is a work which incorporates much con-
cerning the philosophical thoughts of the ancient
Chinese, their religious beliefs with particular ref-
erence to Taoism, their observations concerning the
workings of the universe in general, and the appli-
cation of all this to their practice of medicine.

The Western world is much indebted to the
American scholar, Ilza Veith, who, in February 1945
at the Institute of the History of Medicine at Johns
Hopkins University, undertook the extremely dif-
ficult task of translating this important treatise into
English. This translation together with her own
invaluable introductory analysis of the work was
first published in 1949. Also, for those who wish to
read a detailed account of how the Chinese prac-
tice of acupuncture has gradually evolved over the
centuries, there is much of considerable interest
in Celestial Lancets, an erudite study of the subject
written by the two distinguished Cambridge his-
torians, Lu Gwei-Djen and Joseph Needham (1980).

It is by no means certain that Huang Ti ever
lived, with the general consensus of opinion being
that he is a legendary figure, but nevertheless he is
to this day worshipped as the father of Chinese
medicine. It is very difficult to determine with any
degree of accuracy the date the Nei Ching first
appeared, but it seems likely that Part I, the Su WEn
(Questions and Answers), originated in the 2nd
century BC and that Part II Chen Ching (Needle
Manual) first appeared in the 1st century BC.
However, not only was the latter re-named the
Ling Shu (Vital Axis) in about AD 762, but both parts
have been repeatedly revised with the addition

each time of extensive commentaries by a variety of
different people. This prompted Ilza Veith to say:

It is obvious that any work that has undergone
the fate of the Yellow Emperor’s Canon of Internal
Medicine contains but little of its authentic original
text; it is also clear that its various commentators
have frequently obscured rather than elucidated
its meaning. It seems impossible to determine now
how much of the original text remains; especially
since in former times it was difficult to distinguish
text from commentary.

Nevertheless, in spite of all these difficulties it is
generally agreed that from a study of this work it
is possible to gain a clear idea as to how the prac-
tice of acupuncture had developed in China by the
2nd century BC.

Acupuncture and a related form of heat ther-
apy and counter irritation known as moxibustion
almost certainly had their origins long before this,
as may be seen from recently discovered medical
manuscripts written on sheets of silk in the tomb of
the son of the Lord of Tai, a young man who died in
168 BC. As Lu Gwei-Djen & Joseph Needham point
out ‘the style and contents of the texts is similar to
that of the Nei Ching but more archaic, so that they
present a picture of Chinese medical thought dur-
ing the two or three centuries preceding the compil-
ation of that great classic’.

It is interesting to observe that these manu-
scripts, whilst certainly referring to the practice of
acupuncture with needles made of stone, discuss
moxibustion in even greater detail and there are
reasons for believing that that technique may have
been introduced even longer ago than acupuncture
itself.

MOXIBUSTION

This is a process by which heat is applied to the
body by the burning of Artemisia leaves that have
been dried to a tinder. This Artemisia tinder has
come to be known in the West as moxa —a word of
Japanese derivation (mogusa, herb for burning)
because it was from Japan that the Western world
first heard about this technique in the 17th century.

The classical method of performing moxibus-
tion is to make the tinder into a cone and apply it
to the skin at points identical to those used for
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acupuncture. Sometimes it is used as a counter irri-
tant by being allowed to blister and scar the skin.
At other times it is used as a milder form of heat
treatment, by applying it to the skin with a layer of
vegetable material interposed between this and the
cone in order to protect the former from damage.
Yet another method is to combine moxibustion with
acupuncture by placing a piece of moxa on top of a
needle inserted into the body, and igniting it, when
the heat from the moxa is conducted down the
needle to the surrounding tissues.

ACUPUNCTURE

The concepts which prompted the ancient Chinese
to use acupuncture for therapeutic purposes were
complex and to the modern Western mind difficult
to comprehend. They were intricately bound up
with their views concerning all aspects of the
living world, including in particular their belief
in the existence of two cosmic regulators known as
Yin and Yang.

The supremacy of power and influence accorded
to these two forces in the creation of the world is
well illustrated by the following quotations from
the Nei Ching.

The principle of Yin and Yang is the basis of the
entire universe. It is the principle of everything
in creation. It brings about the transformation to
parenthood; it is the root and source of life and
death ...

Heaven was created by an accumulation of
Yang; the Earth was created by an accumulation
of Yin.

The ways of Yin and Yang are to the left and to
the right. Water and fire are the symbols of Yin
and Yang. Yin and Yang are the source of power
and the beginning of everything in creation.

Yang ascends to Heaven; Yin descends to Earth.
Hence the universe (Heaven and Earth) repre-
sents motion and rest, controlled by the wisdom
of nature. Nature grants the power to beget and
to grow, to harvest and to store, to finish and to
begin anew.

Further, the Chinese considered that, following
the creation of the world, Yin and Yang continued to
exert a considerable influence, and that indeed the
preservation of order in all natural phenomena,

both celestial and terrestial, was dependent on the
maintenance of a correct balance between them.
It should be noted in this connection that neither
of these two opposing forces were ever envisaged
as existing in pure form but rather that each con-
tained a modicum of the other. And moreover,
there was the belief that all events, both in nature
and in the human body, were influenced by a con-
stantly changing relationship between them.

Yin and Yang were thus said to be ubiquitous
essential components of all things, with in some
cases Yang being predominant and in others Yin.
In the universe for example, phenomena such as the
sun, heaven, day, fire, heat and light were all con-
sidered to be predominantly Yang in nature, whereas
their opposites, the moon, earth, night, water, cold
and darkness were considered to be predominantly
Yin. The individual structures of the body were
also thought to have either Yang or Yin qualities.
For example, five hollow viscera — the stomach,
small intestine, large intestine, bladder and gall
bladder — were said to be Yang organs because lying
near to the surface on opening the body they get
exposed to light. In contrast, five solid viscera — the
heart, lungs, kidneys, spleen and liver — were said
to be Yin organs due to their being in the dark
recesses of the body.

The conclusion reached by the Chinese that five
organs had Yang and five had Yin characteristics
was apparently not a fortuitous one but seemingly
because five was considered to be a dominant
number in their conception of the universe. This
stemmed from their fundamental belief in the the-
ory of the five elements, which stated that Yin and
Yang consist of five elements, namely water, fire,
metal, wood and earth, and that man and, indeed,
all natural phenomena are products of an inter-
action between these two opposing forces.

The theory of the five elements was extremely
complicated and there is little to be gained by
going into it in detail except to say, in view of its
relevance to the traditional practice of Chinese
acupuncture, that in its application to the organs of
the body the Nei Ching teaches that:

The heart is connected with the pulse and rules
over the kidneys. The lungs are connected with
the skin and rule over the heart. The liver is con-
nected with the muscles and rules over the lungs.
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The spleen is connected with the flesh and rules
over the lungs. The kidneys are connected with
the bones and rule over the spleen.

With this background it is now possible to see
how these various considerations concerning Yin
and Yang came to be applied to matters concern-
ing the maintenance of health and the develop-
ment of disease. It was considered that in order to
be healthy these two opposing forces have to be in
a correct state of balance (crasis) and that it is
when this is not so that disease occurs (dyscrasia).

Further, it was considered that this health-giving
balance between Yin and Yang only exists when a
special form of energy, known as chhi, flows freely
through a system of tracts. And, as a corollary to
this, that disease develops when a collection of ‘evil
air’ in one or other of the tracts obstructs the flow
of chhi through it as this leads to an imbalance
between Yin and Yang. It was in attempting to dis-
pel this ‘evil air” or wind that the Chinese were first
led to insert needles into these tracts, and then from
this, over the course of centuries, to develop a some-
what complex system of therapy now known to the
Western world as acupuncture (from the Latin acus,
a needle; and punctura, a prick).

As it is only possible to understand how the
Chinese developed their system of acupuncture by
having some knowledge of their original, somewhat
primitive ideas concerning the anatomy and physi-
ology of the body, these will now be discussed.

The knowledge of anatomy and physiology
possessed by the Chinese when they first started to
practise acupuncture was obviously both scanty
and inaccurate. It is, therefore, surprising to find
that from an early date and certainly by the time the
Su WEn was compiled in the 2nd century BC they
had with considerable perspicacity come to realize
that blood circulates continuously around the body.
For in this manuscript Chhi-Po says:

The flow (of blood) ... runs on and on, and never
stops; a ceaseless movement in an annular circuit.

Chhi-Po is here showing remarkable intuition
especially when it is remembered that it was
another 1700 years before the Western world came
round to this view. This tardy realization of the
true state of affairs in the West was of course
because Galen, that remarkably influential early
Greek physician, had categorically stated that the

movement of blood in the vessels of the body is by
means of a tidal ebb and flow. This remained the
official view for centuries and anyone who dared to
question it was considered a blasphemous heretic.
Indeed, it was not until 1628 that William Harvey
with considerable courage published his proof that
blood moves around the body in a continuous
circle in his Exercitatio Anatomica de Motu Cordis
et Sanguinis in Animalibus.

The ancient Chinese admittedly had no scien-
tific evidence to support their belief in the circu-
lation of the blood but because of their inherent
conviction that the workings of the body are a
microcosmic representation of those to be found in
the macrocosm or universe itself, they may have
come to this conclusion from observing the meteoro-
logical water-cycle that occurs in nature.

It should be noted that the Chinese at an early
date not only correctly concluded that blood circu-
lates around the body but also that this is effected
by a pumping action of the heart, for in the Su WEn
it says ‘the heart presides over the circulation of
the blood and juices and the paths in which they
travel’. Moreover, they were quick to appreciate
that the action of the heart is reflected in move-
ments of the pulse felt at the wrist, and were able
to measure the pulse rate by using an instrument
capable of measuring time by a regulated flow of
water, an apparatus similar to that used by the
ancient Greeks for timing speeches in their law
courts and called by them a clepsydra.

The ancient Chinese also with much ingenuity
attempted to estimate the time it takes for blood to
circulate around the body and to assist with this
calculation measured the approximate total length
of the great blood vessels. Although their conclusion
that the circulation time is 28.8 minutes was about
60 times too slow, modern methods having now
shown it to be only 30 seconds, it was nevertheless
a praiseworthy effort, especially when it is remem-
bered that even William Harvey several hundred
years later got the calculation wrong!

The Chinese whilst realizing that blood circu-
lates around the body in specially designed ves-
sels also believed, as did the ancient Greeks, that
there is a separate substance very difficult to define
in modern terms but which could perhaps best be
described as a vital force or special form of energy,
that also circulates around the body.
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The Greeks referred to it as pneuma and con-
sidered it to be present with the blood in arteries.
The Chinese called a substance of similar nature
chhi, with part of it having Yang properties and the
other part Yin properties. Following the appear-
ance of the Ling Shu in about 762 AD it has always
been said that the Yin chhi circulates around the
body in the blood vessels, whilst the Yang chhi
travels outside them in a completely separate sys-
tem of channels or tracts.

This system of tracts, which anatomically is
not demonstrable, has nevertheless always been
very real to the Chinese who from the beginning
believed it to consist of an intricate network of
main channels, connecting channels and tributaries
similar to the rivers, tributaries and canals which
together make up the waterways of the earth.
The idea is to be found clearly expressed in a book
entitled the Kuan Tzu written about the late 4th
century BC where it says ‘one can say water is the
blood and the chhi of the earth, because it flows
and penetrates everywhere in the same manner as
the circulation ... in the tract and blood vessel
systems’.

A belief in the existence of such tracts was vital
to the Chinese in developing their practice of
acupuncture and it is because of the essential part
these channels play in this that they are specific-
ally known as acu-tracts. Nonetheless, it must be
emphasized that it is the lack of any tangible proof
of their existence that has been one of the main
reasons why the Western world has viewed the
traditional Chinese method of practising acupunc-
ture with such considerable suspicion since first
hearing about it 300 years ago.

The Chinese have always visualized and
described these tracts in a three-dimensional form
and considered them to be at variable depths along
their individual courses. Clear descriptions of this
are given in their writings, although their illustra-
tions merely give the impression that the tracts
run in a relatively straight line along the surface of
the body. It should be noted that modern Western
writers often refer to the Chinese acutracts as
meridians but this is better avoided because as Lu
Gwei-Djen & Joseph Needham in the Celestial Lancets
point out ‘the analogy with astronomical hour-
circles or terrestrial longitude is so far-fetched that
we do not adopt the term’.

The Chinese described 12 main acu-tracts corres-
ponding in number with the months of the year
with each one being considered to have a connec-
tion with and taking its name from an organ of
the body. However, as already stated, the Chinese
were of the opinion that there were only ten prin-
cipal organs, five with Yin characteristics and five
with Yang characteristics. Therefore, in order that
the 12 tracts could be linked with 12 organs they
found it necessary to include the pericardium
amongst the Yin organs, and to invent a structure
with no known equivalent in modern anatomy,
which they called the san chiao (triple warmer)
and included this amongst the Yang organs.

It is of interest to note that because the brain was
considered to be nothing more than some form of
storage organ it was not included amongst the
principal organs. The Nei Ching in fact states that it
is the liver that ‘is the dwelling place of the soul or
spiritual part of man that ascends to heaven’.

Those who pioneered the development of
acupuncture in ancient China believed that acu-
tracts for most of their course are situated in the
depths of the body’s tissues, but that at certain
points, now known in the West as acu-points, they
come to lie immediately under the skin surface
where needles can readily be inserted into them.

It will be remembered that, according to trad-
itional Chinese teaching, the purpose of inserting
needles into acu-points in disease is to release nox-
ious air or ‘wind” (malignant chhi) that impedes
the free flow of chhi in acu-tracts and thereby dis-
turbs the balance between Yin and Yang.

It is possible to gain some idea as to how the
Chinese have always thought about acu-points by
studying the various names they use to describe
them in their writings. One of the commonest of
these being chhi hsiieh — hsiieh being a word mean-
ing a hole or minute cavity or crevice; in the Su
Weén, chhi hsiieh are described as pores or inter-
stices in the flesh that are connected to the naturally
occurring Yin and Yang forms of chhi in the acu-
tract and blood vessel systems. It is also said that
these ‘holes’ in the flesh are open to invasion by
malignant chhi from outside the body but that if
and when this onslaught occurs it is readily repelled
by acupuncture!

The Nei Ching in several places says that there
are 365 acu-points. A figure no doubt arrived at
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because of its symbolic association with the num-
ber of degrees in the celestial circle, the number of
days in the year and the number of bones in the
human body. This, however, was only the number
of points supposed to be present in theory, as even
in the Nei Ching itself only 160 points actually
receive names, and with the passage of time even
fewer have remained in regular use.

The Chinese have given each of their acupoints
a specific name and just as they have named acu-
tracts after various rivers so they have incorp-
orated into the names of acu-points references to
such parts of nature’s waterway system as tanks,
pools and reservoirs. Also, during the course of time,
acu-points along the length of each tract have been
individually numbered, and, as every tract bears
the name of the organ to which it is supposed to be
linked, it necessarily follows that each point may
be identified by reference to the name of the tract
along which it is situated and its number on this
tract. For example, the point on the gall bladder
tract situated half-way between the neck and the
tip of the shoulder at the highest point of the shoul-
der girdle has been named by the Chinese Jianjing
but is more commonly referred to as Gall Bladder
21 (GB 21); the point situated between the head
of the fibula and the upper end of the tibia called
by the Chinese Zusanli is more usually known as
Stomach 36 (St 36); and the point just above the
web between the first and second toes known as
Taichong is more often referred to as Liver 3
(Liv 3).

In the recently developed Western type of
approach to acupuncture to be described in this
book, acu-tracts and their alleged links with inter-
nal organs are not of themselves of any practical
importance. However, because most of the trigger
points employed in this Western form of acupunc-
ture have been found to have a close spatial cor-
relation with many of the traditional Chinese
acu-points, some of the latter will be referred to in
the text as a matter of interest.

In traditional Chinese acupuncture it is from an
examination of the pulse that disease is mainly
diagnosed. The Nei Ching contains a clear account
of how, from a detailed study of the pulse at the
wrist, it is possible to establish the nature of a dis-
ease, its location in the body and where best to
insert needles to combat it.

The reason why the Chinese have placed such
importance on examining the pulse is because
they have always considered that it is at that site
that the Yin chhi in the blood vessels and the Yang
chhi in the tracts converge, and the pulse in some
of their writings is referred to as The Great Meeting
Place.

In the Nan Ching — The Manual of Explanations
of Eighty-one Difficult Points in the Nei Ching —
a work that first appeared some time around the
1st century AD it says:

The Yin chhi runs within the blood vessels,
while the Yang chhi travels outside them (in the
tracts). The Yin chhi circulates endlessly, never
coming to a stop (save at death). After fifty revolu-
tions the two chhi meet again and this is called a
‘great meeting’. The Yin and Yang chhi go along
with each other in close relation, travelling in cir-
cular paths which have no end. So one can see how
the Yin and Yang mutually follow one another.

The Chinese method of examining the pulse
consists of placing three fingers along the length of
the radial artery at both wrists and by first apply-
ing superficial pressure to these points and then
deep pressure 12 separate observations can be
made. From this it is said to be possible to ascertain
the state of chhi in the 12 main tracts, and when
disease is present, to tell which organ is affected
and into which tract needles have to be inserted.

Chinese sphygmology is therefore basically
complicated and has been made even more com-
plex over the centuries by the laying down of rules
as to when the examination might most profitably
be carried out, including the taking into account of
certain astrological considerations in determining
the best day for it. Next, the right time of day has
to be selected for according to the Nei Ching the
examination must be done very early in the morn-
ing ‘when the breath of Yin has not yet begun to
stir and when the breath of Yang has not yet begun
to diffuse, when food and drink have not yet been
taken, when the twelve main vessels are not yet
abundant, ... when vigour and energy are not yet
exerted’.

It is clear that the technique of pulse diagnosis
must always have been extremely difficult to mas-
ter and yet it would seem that those who devised
the procedure must have achieved some measure
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of agreement as to the significance of the various
nuances that they considered they could detect at
the wrist. Nevertheless, their diagnostic interpret-
ation of these was of necessity expressed in noso-
logical terms quite irreconcilable with those based
on our present-day knowledge of pathology, and,
therefore, it is surprising to find that certain Western-
trained doctors even to this day still try to base their
practice of acupuncture on this archaic approach
to diagnosis, and are quite unwilling to accept that
such an anachronistic procedure should long ago
have been relegated to the realms of history.

As the practice of acupuncture has of necessity
always depended on the insertion of needles into
the body it is of considerable interest to discover
how primitive Asiatic man found objects of suf-
ficient tensile strength and sharpness for this
purpose.

Thorns of various plants, slivers of bamboo, and
needles fashioned from bone have always been
available. Bone needles have in fact been found in
recent years in tombs from the neolithic age, and
by the 6th century, which is about the date of the
oldest existing reference to acupuncture, it would
have been technically possible to make needles
from bronze, copper, tin, silver and even gold.
And certainly gold needles have recently been dis-
covered in the tomb of the Han Prince, Liu—Sh]:an
(113 BC). It is therefore somewhat surprising to
find that seemingly needles in the early days of
acupuncture were commonly made of stone, for in
Huang Ti Nei Ching (2nd century BC), Chhi-Po says:

In the present age it is necessary to bring forward
powerful drugs to combat internal illnesses, and
to use acupuncture with sharp stone needles and
moxa to control the external ones.

Also, in manuscripts written on silk before this
and found in the tomb of the son of the Lord of Tai,
there are two separate specific references to the
use of stone needles.

It seems difficult to conceive how needles made
of stone could have been sharpened sufficiently to
penetrate the tissues of the body, but, of the various
mineral substances available in those far off days,
it has been suggested that the following might
have been employed: flint, mica, asbestos and jade.
However, there is no confirmatory evidence that
any of these were utilized and the exact nature of

the type of stone originally used still remains a
matter for conjecture. The only certainty is that as
iron and steel did not become available to the
Chinese until the 5th century BC and as the prac-
tice of acupuncture was started long before this, it
necessarily follows that materials other than iron
must have initially been employed.

It is impossible in this brief review to mention all
the various stages in the development of this tech-
nique over the centuries. Reference will however
be made to the Chen Chiu Chia I Ching as this is the
oldest existing book entirely devoted to acupunc-
ture and moxibustion. It was written soon after the
Chinese Empire became re-unified in AD 265 by
one Huang Fu-mi who apparently became inter-
ested in medicine partly because his mother was
paralysed and partly because he himself suffered
from rheumatism! In this book Huang Fu-mi for
the first time groups the various acu-points under
the names of the various tracts to which they belong
and, after numbering them, gives a detailed descrip-
tion of their positions and how to locate them.
Further, he names specific acu-points recommended
in the treatment of various illnesses and gives much
advice as to how he considers acupuncture should
best be practised. This is, therefore, an outstanding
book in the history of acupuncture and one which
was to exert a great influence on the practice of this
technique throughout the East.

Mention must be made of the eminent phys-
ician Sun Ssu-mo (AD 581-673) as it was he who
introduced the so-called module system for deter-
mining the exact position of acu-points on people’s
bodies irrespective of their various sizes by taking
measurements using relative or modular inches.
He defined a modular inch as being the distance
between the upper ends of the distal and middle
interphalangeal folds when a person flexes the
middle finger; and recommended that measure-
ments should be made by using strips of bamboo,
paper, or straw, cut to the length of a person’s
individual modular inch.

Sun Ssu-mo was also the author of two out-
standing books on acupuncture and moxibustion
and was the first to draw attention to the import-
ance of inserting needles into exquisitely tender
points, particularly, he said, in treating low back
pain. He called these ah-shih (oh-yes!) points, from
the expletive often uttered by the patient when
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pressure is applied over them! This is of particular
interest as he was clearly practising what is known
now as trigger point acupuncture, and which hav-
ing been rediscovered in recent years is described
in Parts 2 and 3 of this book.

The Imperial Medical College, with a depart-
mental professor of acupuncture, lecturers, and
demonstrators, had been founded by AD 618, and
by AD 629 a similar college of medicine had been
established in each province.

From AD 1027 the teaching of acupuncture at
these institutions was carried out with the help of
life-size bronze figures of the human body. The
walls of these figures had holes punched in them
at the sites of all the known acu-points. The figures
with their holes filled with water and covered by
wax were then used for examining medical stu-
dents in acupuncture. This was done by making
the students insert needles into sites on these figures
where they considered acupoints points might exist,
and if, on attempting this, no water poured out
they failed their examination!

The Chinese have always had a deep conviction
that the workings of the body are intimately linked
with those of nature in general, and that various
cyclical events external to the body have an import-
ant influence over matters of health and disease.
Further, that for the successful eradication of dis-
ease by acupuncture it is necessary to perform the
latter at a propitious time and one that can only be
determined by taking into consideration the inter-
relationship of these various external factors. It is,
therefore, not surprising to find that the Nei Ching
clearly states that in order to discover the right
time for both the application of acupuncture and
moxibustion the physician must first establish the
position of the sun, the moon, other planets, and the
stars in addition to taking into account the season
of the year and the prevailing weather conditions!

The following is a quotation from Chapter 26 of
that book:

Therefore one should act in accordance with the
weather and the seasons in order to have blood
and breath thoroughly adjusted and harmonized —
and consequently — when the weather is cold, one
should not apply acupuncture. But when the days
are warm there should not be any hesitation. ...

In an earlier part of the same book there is a
statement that when acupuncture is applied for an

excess of Yang it has a draining effect, and when
for a deficit of Yin it supplements vigour. Later on
in the same chapter it states:

At the time of the new moon one should not
drain, and when the moon is full one should not
supplement. When the moon is empty to the rim
one cannot heal diseases, hence one should con-
sult the weather and the seasons and adjust the
treatment to them.

This concept that cyclical events have an import-
ant controlling influence over matters of health
and disease was still further developed with the
introduction of the wu-yiin liu-chhi system (the
cyclical motions of the five elements and the six
chhi) in AD 1099, and of the tzu-wu liu-chu system
(noon and midnight differences in the following of
the chhi) in about the middle of the 12th century.

These are complex systems the details of which
will not be entered into. Suffice it to say that the
first was based on the conviction that external
cyclical, astronomical, meteorological, and climatic
factors influence the workings of the body and that
from a study of these the occurrence of disease and
particularly epidemics of it may be predicted. And
that the second was based on the idea that there are
internal cyclical changes occurring inside the body
and that these have to be taken into account when
deciding upon ideal times for performing acupunc-
ture and moxibustion. It is of great interest that such
ideas concerning circadian rhythms in the body
were put forward so long ago considering that it
is only in very recent years that proof has been
obtained of the existence of internal biological clocks.

From this brief review it may be seen that the
Chinese did not discover the therapeutic effects
of acupuncture as a result of some astute clinical
observation nor alternatively were they inspired
to use it by the logical development of some well-
founded hypothesis. On the contrary, it would
seem that it was very much by luck that they stum-
bled upon this valuable form of therapy because
their original reasons for using it have subsequently
been shown to be entirely fallacious. And further,
to a very large extent they succeeded in obscuring
the merits of this therapy by grafting upon it a
somewhat esoteric set of rules for its application.
The manner in which all this prevented acupunc-
ture from becoming readily accepted in the Western
world during the past 300 years will be discussed
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in detail in the next two chapters but before this it
is necessary to say something about its changing
fortunes in China itself.

From the time that acupuncture was first used
in China it remained in the ascendance in that part
of the world until reaching its zenith at about the
end of the 16th century. From then onwards dur-
ing the Ch’ing dynasty (1644-1911), when China
was under Manchu rule, the practice of it went
into a gradual decline. This initially was mainly
because the Confucian religion practised by the
Manchu people was associated with much prud-
ishness so that the baring of the body, as clearly is
so often necessary with treatment by acupuncture,
was considered to be immoral. And also because
the religion discouraged the inserting of needles
into a person’s body for fear that this might dam-
age that which was considered to be sacred by
virtue of it having been bestowed on that individ-
ual by loving parents. Another important reason
was that from the 17th century onwards mission-
aries from Europe, with initially these mainly being
Portuguese Jesuits, in bringing the Christian religion
to China, also brought with them the Western form
of medical practice, and this over the next 300 years
profoundly influenced the type of medicine prac-
tised in the Far East with the practice of acupunc-
ture gradually being displaced.

Events moved so quickly that when Hsii Ling
Thai, an eminent Chinese physician and medical
historian, wrote about the history of Chinese medi-
cine in 1757, he had to report that by that time
acupuncture had become somewhat of a lost art
with few experts left to teach it to medical students.

During the 19th century its status declined still
further, with the Ch’ing emperors in 1822 ordering
that it should no longer be taught at the Imperial
Medical College. From then on an increasing num-
ber of colleges were opened by medical missionar-
ies for the express purpose of teaching Chinese
students Western medicine, until finally this ancient
form of treatment reached its nadir in 1929 when
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Chapter 2

How news of acupuncture and
moxibustion spread from China
to the outside world

CHAPTER CONTENTS

How the Western world learned about the
Chinese practice of acupuncture in the 17th
century when physicians working for the Dutch
East India Trading Company saw it being
practised by the Japanese in and around Java at
that time

The Chinese had practised acupuncture and moxi-
bustion for several centuries before news of it
reached the outside world. The first people to hear
about it were the Koreans and then not until about
the beginning of the 6th century AD. It was not
long after that, however, that both Chinese and
Korean missionaries introduced it to Japan during
the course of converting the people of that country
to Buddhism.

The Western world, on the other hand, did not
learn about these oriental practices until the 17th
century when Jesuit missionaries, whilst attempt-
ing to convert the Chinese to Christianity, saw them
being used in Canton, and when European doctors
employed by the Dutch East Indian Company
in and around Java saw them being used by the
Japanese in that part of the world. Willem ten
Rhijne (1647-1700), a physician born in the Dutch
town of Deventer, and who received his medical
education at Leyden University, must be given the
credit for being the first person to give the Western
world a relatively detailed, if unfortunately a some-
what misleading, account of the Chinese practice
of acupuncture and moxibustion.

His opportunity to see orientals practising these
techniques came when, soon after qualifying as a
doctor, he joined the Dutch East India Company in
1673 and was sent to Java. During the latter part of
his life there he was to become the director of the
Leprosarium but as a young man he had no sooner
arrived than he was ordered to go to the island of
Deshima in Nagasaki Bay. It was during the 2 years
he was stationed there that he first saw the tech-
niques of Chinese acupuncture and moxibustion
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being practised by the Japanese, and managed to
acquire four illustrations depicting acupuncture
points lying along channels. He not unnaturally
assumed that the latter must be blood vessels, but
found the matter confusing as the directions in
which they appeared to run in no way conformed
with those taken by any anatomical structures with
which he was familiar. He was nevertheless very
much impressed with the therapeutic effects of
these two techniques and was therefore determined
to learn more about them and in particular to get
someone to explain the drawings to him. This how-
ever was not to prove easy because as he later said
in his book on the subject:

The zealous Japanese are quite reluctant to share,
especially with foreigners, the mysteries of their
art which they conceal like most sacred treasures
in their book cases.

It would seem, however, that the Japanese on the
other hand had no such inhibitions when it came to
them wanting to know all about Western medicine
for, on the orders of the Governor of Nagasaki, a
Chinese-speaking Japanese physician, Zoko Iwanga,
was sent to see ten Rhijne in order to question him
closely about the way in which medicine was prac-
tised in Europe. Ten Rhijne however seemed to
take all this in good part for when writing about
it later he refers to the various questions put to him
as nothing but ‘bothersome trifles, to be sure’,
and moreover in return for the information he
gave Iwanga he managed to persuade the latter to
attempt to explain to him the drawings in his pos-
session. Unfortunately as ten Rhijne later pointed
out in his book, in order for him to understand
Iwanga’s explanations of the notes attached to the
drawings it necessitated one interpreter having
to translate the Chinese into Japanese and then
another interpreter, whose command of the Dutch
language was limited, having to translate the
Japanese into Dutch. It therefore follows that the
information ten Rhijne received was of necessity
inaccurate and yet he himself then had to do his best
to translate this into Latin, which was the universal
language in the Western world at that time.

In spite of these difficulties there is no doubt
that ten Rhijne convinced himself that he had suf-
ficient understanding as to how the Japanese prac-
tised acupuncture for him to write an essay on it

which he included with essays on other subjects in
his book Dissertatio de Arthritide; Mantissa Schematica;
de Acupunctura ..., written some time after he had
left Nagasaki on 27 October 1676 and returned to
Java, and which was published simultaneously in
London, The Hague, and in Leipzig in 1683.

In the introduction to this essay on acupunc-
ture, in which he also included comments on moxi-
bustion, he gave reasons why the Chinese and
Japanese preferred these two particular forms of
therapy to the therapeutic form of bleeding (phle-
botomy; venesection) that was so widely practised
in Europe in his time, by saying:

Burning and acupuncture are the two primary
operations among the Chinese and Japanese
who employ them to be free from every pain. If
these two people (especially the Japanese) were
deprived of the two techniques, their sick would
be in a pitiful state without hope of cure or alle-
viation. Both nations detest phlebotomy because,
in their judgement, venesection emits both healthy
and diseased blood, and thereby shortens life.
They have, accordingly, attempted to rid unhealthy
blood of impurities by moxibustion; and to rid it
of winds, the cause of all pain, with moxibustion
and acupuncture.

It is interesting to learn from him that in Japan at
that time therapy was mainly carried out by tech-
nicians working under the direction of medical
practitioners, but as ten Rhijne said, ‘For difficult
illnesses the physicians themselves administer the
needle.

These technicians called by the Chinese Xinkieu,
and by the Japanese Farritatte, must have had a
fair degree of independence and clinical freedom
for they had their own establishments with each
of the latter having a distinctive sign outside it in
the form of a wooden statue with acupuncture
and moxibustion points marked in different col-
ours, an eye-catching device, similar to the multi-
coloured striped pole often seen outside a barber’s
shop in the Western world representing the splint
for which the barber-surgeon in former times
bound the arms of his patients during the process
of blood-letting.

From ten Rhijne’s account it would seem that
the needles used by the Japanese in the 17th cen-
tury were made of gold, or occasionally of silver,
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which is somewhat surprising considering that
steel must have been readily available to them.
The main indication for their use according to him
was for the release of ‘winds’ for as he says:

The Japanese employ acupuncture especially for
pain of the belly, stomach and head caused by
winds ... They perforate those parts in order to
permit the confined wind to exit.

In an attempt to explain this further, he adds the
following somewhat homely simile: ‘in the same
way, sausages, when they threaten to explode in a
heated pan, are pierced to allow the expanding
wind to go out’.

It would seem therefore that although the
Chinese originally employed acupuncture for the
purpose of clearing collections of ‘wind’ in acu-
tracts (p. 7) in due course both they and the Japanese
came to use it for the relief of abdominal pain
brought about by the entrapment of a quite differ-
ent type of ‘wind’ in the intestinal tract.

It is of particular interest in this respect that the
only case history ten Rhijne includes in his book is
of a Japanese soldier with some abdominal pain.
The soldier believing this to be due to ‘wind” pro-
duced as a result of drinking an excessive amount
of water, is reported to have carried out his own
treatment by inserting an acupuncture needle into
his abdomen. Ten Rhijne was obviously present
when he did this for he says:

... lying on his back, he drove the needle into the
left side of his abdomen above the pylorus at four
different locations ... while he tapped the needle
with a hammer (since his skin was rather tough)
he held his breath. When the needle had been
driven in about the width of a finger, he rotated
its twisting-handle ... Relieved of the pain and
cured by this procedure, he regained his health.

Ten Rhijne whilst watching this demonstration
of auto-acupuncture must have cast his mind back
to his youth for by a strange coincidence the title of
his dissertation for his doctorate in medicine was
De dolore intestinorum e flatu ... ! In his essay he also
gives a long list of other disorders that the Japanese
in those days were treating with acupuncture
including conditions such as headaches, rheumatic
pains, and arthritis that people all over the world
are still using it for. The one notably bizarre and

certainly very hazardous use for it at that time was
in the field of obstetrics with the acupuncturist
being advised to ‘puncture the womb of a pregnant
woman when the foetus moves excessively before
the appropriate time for birth and causes the
mother such severe pains that she frequently is in
danger of death; puncture the foetus itself with a
long and sharp needle, so as to terrify it and make
it cease its abnormal movement fraught with dan-
ger for the mother”!

It is very unfortunate considering that ten Rhijne
was sufficiently impressed with the practical value
of acupuncture to feel that he wanted to pass on his
knowledge of the subject to the Western world by
writing an essay on it, that this should have proved
to be a totally inaccurate account, due to his failure
to understand that the Chinese believed in the
existence of a system of channels (now referred to in
the West as acutracts or meridians) completely sep-
arate from and yet closely associated with blood
vessels. His knowledge of anatomy was extensive
for at one stage in his life he taught the subject and
therefore in all fairness there was no reason why it
should have ever crossed his mind that the acu-
tracts depicted in the illustrations he acquired could
be anything but structures already well known to
him from dissecting the human body. As a result he
repeatedly refers to them as arteries, and to con-
fuse the matter even more insists that the Chinese
and Japanese use the terms artery, vein, and nerve
interchangeably and so in some places he even
refers to them as veins and in others as nerves.

His belief that these tracts were arteries is also
readily understandable when it is remembered how
much importance the Chinese placed on their long-
held beliefs concerning the circulation of the blood
in developing their practice of acupuncture. This is
clearly expressed by ten Rhijne when he said:

Although Chinese physicians (who are the fore-
runners from whom Japanese physicians bor-
rowed these systems of healing) are ignorant in
anatomy, nonetheless they have perhaps devoted
more effort over many centuries to learning and
teaching with very great care the circulation of the
blood, than have European physicians, individu-
ally or as a group. They base the foundation of
their entire medicine upon the rules of the circula-
tion, as if the rules were oracles of Apollo at Delphi.
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He then goes on to point out how, ‘among the
Chinese the masters employ hydraulic machines
to demonstrate the circulation of the blood to their
disciples who have earned the title of physician; in
the absence of such machines the masters assist
understanding with clear figures’. It is obvious that
ten Rhijne was under the impression that the draw-
ings he possessed were examples of such figures.

Another reason for his confusing acu-tracts
with arteries was that he knew that the Chinese
place considerable emphasis on the examination
of the pulse in making a diagnosis before under-
taking acupuncture or moxibustion. In referring to
the latter for instance he says:

... wherever pain has set in, burn; burn however
in the location in which the arteries beat most
strongly. For in that place the seat of the pain is
lodged, where harmful winds inordinately move
the blood. After prior examination of the pulse of
the arteries, place the burning tow on the location
marked with its own sign.

And in another place he says:

... wherever pain has lodged, burn. To which I
add, when it is necessary puncture, puncture
and burn where the arteries beat strongest. What
the patient can detect by the sensation of pain the
physician can detect by feeling the pulses in the
affected part.

At the same time he is clearly aware that if the
channels depicted in his illustrations and which he
describes in the text of his book are arteries then
they are a very inaccurate anatomical representa-
tion of the course known to be taken by such ves-
sels. And it would seem that, fearing that for this
reason alone authorities in the Western world
might reject out of hand the whole system of
acupuncture and moxibustion, he finds it neces-
sary to apologize for the apparent ineptness of
those who drew the illustrations by saying;:

In many instances, a person especially skillful
at the art of anatomy will belittle the lines and
the precise points of insertion, and will censure
the awkward presentation of the short notes on the
diagrams, when these should be more closely
identified with walls of the blood vessels. But we
must not on this account casually abandon our

confidence in experiments undertaken by the
very great number of superb and polished intel-
lects of antiquity. Chinese physicians prefer to
cast the blame for a mistake upon their own ignor-
ance, rather than diminish in the slightest the
authority of and trust in antiquity ...

Although the account of acupuncture in ten
Rhijne’s book was the first detailed one to appear
in the Western world, a passing reference to the
subject had already been made in a book written
by Jacob de Bondt (1598-1631) who as surgeon-
general to the Dutch East India Company in Java
had also seen the technique being used in that part
of the world. This book, Historia Naturalis et Medica
Indiae Orientalis, published in 1658, is in the main
an account of the natural history of animals and
plants found in the East, but it contains a para-
graph about acupuncture.

When ten Rhijne quotes this paragraph in his own
book he cannot refrain from putting in parentheses
his own critical comments thus causing de Bondt’s
description of acupuncture to read as follows:

The results with acupuncture in Japan which I will
relate even surpass miracles [without undermin-
ing belief in their authenticity]. For chronic pains
of the head [and moreover for recent ones, espe-
cially those arising from winds], for obstruction of
the liver and spleen, and also for pleurisy [and for
other ailments, as is here made clear] they bore
through [and they perforate] with a stylus [he
should have said, with a needle] made of silver or
bronze [more correctly, from gold] and not much
thicker than ordinary lyre strings. The stylus [here
the good author is quite in error] should be driven
slowly and gently through the above mentioned
vitals so as to emerge from another part.

One book that presumably ten Rhijne did not
read, but which could have been a help to him in
understanding something about acu-tracts, was
written anonymously but almost certainly by a
French Jesuit missionary working in Canton. This
work was based on a translation of a 1st-century
manual, the Mo chiieh (Sphygmological Instructions).
This book printed at Grenoble in 1671 clearly
refers to acu-tracts although admittedly there is
very little detail about them or about the Chinese
system of pulse-diagnosis in spite of its title Les
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Secrets de la Médecine des Chinois, consistant en la
parfaite Connoissance du Pouls, envoyez de la Chine
par un Francois, Homme de grand mérite.

It is more surprising that ten Rhijne did not
learn about the belief of Chinese physicians in a
system of channels or acu-tracts separate from the
anatomically demonstrable circulatory system from
the German Andreas Cleyer as they were together
as medical officers in the service of the Dutch East
India Company on Java. And Cleyer edited a book
giving clear references to acu-tracts that was pub-
lished in 1682, the year before ten Rhijne’s book
appeared.

Cleyer attributes several parts of this book
Specimen Médicinae Sinicae, sive Opuscula Medica ad
mentem Sinesium to an ‘eruditus Europaeus’ living
in Canton. The possibility therefore exists that this
was none other than the anonymous author of the
book Les Secrets de la Médecine des Chinois, consis-
tant en la parfaite Connoissance du Pouls, envoyez
de la Chine par un Francois, Homme de grand mérite
that appeared in 1671. Like the latter, Cleyer’s
book also includes translations from the Mo chiieh
(Sphygmological Instructions) but is far more
informative with a lengthy discussion of the vari-
ous types of pulse found in health and disease;
there are also no less than 30 drawings depicting
the course of acu-tracts. In addition there are
numerous references to acu-tracts, or viae (ways)
as they are called in the text but unfortunately, as
might be expected, the author is quite unable to
explain how the Chinese believed that circulatory
disturbances in these invisible tracts could be
diagnosed from observations on the pulse.

Nevertheless, the book certainly aroused the
interest of Sir John Floyer (1649-1734) who included
an abridged and paraphrased form of it in his fam-
ous two-volume work, The Physician’s Pulse-Watch or
an Essay to Explain the Old Art of Feeling the Pulse, and
to improve it by the help of a Pulse-Watch, the first vol-
ume of which was published in 1707 and the second
in 1710.

Floyer’s pulse-watch was a portable instrument
that he carried in a box, it having been made under
his direction by a Mr Samuel Watson, a watch-
maker in Long Acre, London. Its great virtue was
that it ran for 60 seconds, and with it he studied
the effects of a variety of different factors on the
pulse rate including food, drink, tobacco, anxiety

and fevers. He implored all young physicians to
use the instrument ‘to discern all those dangerous
exorbitances which are caused by an irregular diet,
violent passions, and a slothful life’.

His reference to Cleyer’s observations on
Chinese medicine comes in the first part of the
second volume under the title of An Essay to make
a new Sphygmologia, by accommodating the Chinese
and European observations about the Pulse into one
System. As may be gathered from the title this only
discusses the Chinese method of pulse diagnosis
and there is no mention of acupuncture in it. It
would seem in fact that Floyer had no interest in
the latter believing that the Chinese in the main
treated most diseases pharmaceutically after hav-
ing diagnosed them in the first place by means
of observations on the pulse. Curiously enough he
was not all that wrong because unbeknown to
him, at the time his book was being written, acu-
puncture in China was going through one of its
periodic phases of being out of fashion.

In spite of Floyer’s enthusiasm for Chinese
sphygmology his contemporaries failed to show
any real interest in it, or for that matter in the prac-
tice of acupuncture itself. This perhaps is surpris-
ing considering that in the early part of the 17th
century William Harvey dramatically changed
long-held ideas in the Western world concerning
the physiology of the circulatory system when in
1628 he published his famous book Exercitatio
Anatomica de Motu Cordis et Sanguinis in Animalibus.
In this he was at last able to refute the hitherto
seemingly inviolable but erroneous teaching of
Galen concerning the structure of the heart and
the manner in which he had insisted that blood
ebbs and flows in the vessels. Harvey proved by
means of carefully conducted experiments what the
Chinese had surmised centuries before that blood
flows around the body in a continuous circle.

As might be expected, in view of the manner in
which Galen’s views had been revered for so many
centuries, there was initially considerable oppos-
ition to Harvey’s revolutionary discovery, but, based
as it was on such sound evidence, its gradual accept-
ance over the course of years became inevitable.

Considering that the system of sphygmology
devised by the Chinese and their practice of
acupuncture were both firmly founded on the
principle that blood circulates around the body one
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might therefore have thought that in the climate of
opinion prevailing in the West towards the end of
the 17th century that more interest might have
been shown in them. Yet when the book Clavis
Medica ad Chinarum Doctrinam de Pulsibus, which
basically was yet another translation of the Mo
chiieh, written by Michael Boym (1612-1659) a
Polish Jesuit missionary in China, was published in
1686, it prompted Pierre Bayle in reviewing it that
year in Nouvelles de la République des Lettres to say:

The Reverend Father expounds to us the Chinese
system of medicine very clearly, and it is easy to
see from what he says that the physicians of China
are rather clever men. True, their theories and
principles are not the clearest in the world, but if
we had got hold of them under the reign of the
philosophy of Aristotle, we should have admired
them very much, and we should have found them
at least as plausible and well based as our own.
Unfortunately, they have reached us in Europe just
at a time when the mechanick Principles invented,
or revived, by our Modern Virtuosi have given us
a great distaste for the ‘faculties” of Galen, and for
the calidum naturalis and the humidum radicale
too, the great foundations of the Medicine of the
Chinese no less than that of the Peripateticks.

It should be noted that the Galenic-Aristotelian
calidum naturalis or ‘innate heat’ was widely
considered in the 17th century to correspond to
the Chinese yang whilst the Galenic-Aristotelian
humidum radicale or ‘primigenial moisture” was
considered to correspond to the Chinese yin.

It may therefore be seen from the sentiments
expressed by Bayle that what really deterred most
physicians in the Western world from taking
any particular interest, either in the Chinese method
of pulse-diagnosis, or in acupuncture itself, on
first learning about them in the 17th century, at a
time when they had only recently come to terms
with Harvey’s new and enlightened approach to
anatomy and physiology after centuries of slavish
adherence to Galenic dogma, was that the curi-
ously esoteric and nebulous concepts including
yin, yang, chhi and invisible acu-tracts upon which
these Chinese practices seemed to be based, were
all too reminiscent of some of the bizarre Graeco-
Roman beliefs from which they had just been
liberated.

Most European physicians also showed little or
no enthusiasm for the Chinese practice of applying
heat to the skin by burning moxa on it, when they
first heard of this in the 17th century, in spite of the
fact that at that time they were still firm believers in
blistering their patients with strong irritants, and
burning them with boiling oil and red hot irons!
One person, however, who did advocate its use was
Hermann Buschof, a Dutch Reformed Minister and
a friend of ten Rhijne when they worked together in
Java. He wrote a laudatory account of its use in
gout and other arthritic conditions in a book pub-
lished in 1674 entitled Het Podagra ... Another pro-
tagonist was Sir William Temple the eminent
17th-century diplomat who wrote appreciatively
about it in an essay ‘The cure of Gout by Moxa” in
his Miscellanea published in 1693, after having
received this form of treatment for a painful attack
of this affliction during an international conference
at Nijmegen in 1677. Conversely the eminent physi-
cian Thomas Sydenham (1624-1689), when writing
about gout some time earlier, had referred dis-
paragingly to the use of moxa in its treatment.

The most comprehensive account of moxibustion
to reach the West, however, was that written by the
German physician Englebert Kaempfer (1651-1716).
Kaempfer, who was brought up in Germany at a
time when it had recently been devastated by the
ravages of the Thirty Years War (1618-1648), decided
after qualifying as a doctor that rather than continue
to live there he would prefer to seek work abroad.
He therefore joined the United East India Company
and became yet another of the surgeons to work at
the Dutch trading station on the island of Deshima
in Nagasaki Bay.

His observations on Japanese medical practice
in that part of the world led him to write two essays,
one ‘Acupuncture, a Japanese Cure for Colic’, and
the other ‘Moxa, a Chinese and Japanese Substance
for Cautery’, which appeared together with a large
number of essays on other subjects in his Amoeni-
tatum Exoticarum Politico-Physico-Medicarum Fasciculi
V ... published in 1712.

The essay on acupuncture is of limited value
because as may be seen from the title it confines
itself to the use of this technique in one condition
only, namely the relief of cramp-like pains occurring
in association with a severe type of diarrhoea that
was endemic in that part of the world at the time
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and known to the Japanese as senki. There is a
detailed account of how needles should be inserted
in this condition but all reference to acu-tracts is
avoided, and it does not really add anything to
that which had by that time already been written
on the subject.

The essay on moxibustion, however, is far more
wide ranging. His description of the sites at which
he saw a moxa cautery applied, and the reasons
for doing this make fascinating reading, as may be
seen from the following quotation:

Considering the places cauterised, you would
think the unexpected successes illusory. For
example to facilitate birth, the tip of the small toe
on the left foot; to prevent conception or to pro-
mote sterility, the navel; to relieve toothache, the
adducting muscle of the thumb on the same side
as the aching tooth.

The latter is a clear reference to the classical
Chinese acupuncture and moxa point Ho-Ku,
stimulation of which to this day is widely recog-
nized as having a powerful analgesic effect.

From what has been said it will be clear that
much information concerning acupuncture and
moxibustion reached Europe during the 17th cen-
tury but only limited use was made of these tech-
niques either during that century or the following
one because physicians in the Western world were
completely mystified as to how these particular
forms of therapy achieve their effects. One of the
few men to think deeply about this matter was
Gerhard van Swieten, the famous Dutch phys-
ician, who concluded that any beneficial effects
that they may have must be for reasons entirely
different from those that had been put forward by
the Chinese, for as he said in 1755:

The acupuncture of the Japanese and the cautery
of various parts of the body with (Chinese) moxa
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Chapter 3

The practice of acupuncture in
the Western world during the

19th century

CHAPTER CONTENTS

An account of how acupuncture for the relief of
pain came to be employed for limited periods of
time by certain physicians in Germany, France,
Britain, America, and Canada during the 19th
century

There is good evidence to show that acupuncture
came to be widely practised by the medical profes-
sion in Europe during the first half of the 19th
century.

Its protagonists, however, turned their backs
on the complexities of the traditional Chinese
approach to the subject and, in a determined effort
to shed it of all its mysticism, ignored the acu-tract
system and refused to attempt to use the oriental
system of pulse-diagnosis. They confined them-
selves for the most part to the treatment of painful
conditions and the method adopted was simply a
straightforward insertion of needles into painful
areas, similar to the ah shih hsiieh type of acupunc-
ture practised by Sun Ssu-mo in China in the 7th
century (see Ch. 1). Both of these forms of acupunc-
ture ‘in loco dolenti’, as Lu GweiDjen & Needham
(1980) so aptly call it, were clearly the forerunners
of the more sophisticated type of trigger point
acupuncture recently developed in the Western
world and described in detail later in this book.

The circumstances leading to this renewal of
interest were not the same in every country. In
Germany the somewhat unlikely source of inspir-
ation was a letter published in 1806 by the play-
wright, August Von Kotzebue in his magazine The
Candid Observer (Funny and Serious). This letter
ostensibly from his son travelling in Japan gave a
somewhat satirical account of the way acupunc-
ture was being practised there. This might have
attracted no more than passing interest if it had
not been for the fact that it caught the eye of some
unknown physician who wrote a long rejoinder
urging that the subject be treated with more
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seriousness. In spite of this it was some time
before the clinical application of the technique
became widely adopted but in 1828 some import-
ant papers appeared, including one by Bernstein
and another by Lohmayer, reporting good results
with this form of treatment in the alleviation of
rheumatic pain.

In France, interest in acupuncture was
reawakened in a far more direct manner. When Isaac
Titsingh, a surgeon attached to the Dutch East India
Company at Deshima, eventually returned to
Europe, he brought with him among the memora-
bilia of his travels, an ebony case containing needles
and moxa tinder; and also a teaching-aid in the
form of a cardboard doll with acu-points and tracts
painted on it that had been presented to him by a
Japanese Imperial Physician. His friends in Europe
showed considerable interest in these items, but
what was to prove to be of even greater importance
was his translation of an 18th-century Japanese
treatise on acupuncture, for when this came to the
attention of the Parisian physician Sarlandiere he
was so intrigued with it that he began to practise
acupuncture himself and persuaded several other
physicians in Paris to do likewise. Included among
these were Berlioz, the father of the composer, who
in 1816 wrote the first book on the subject in France,
and Cloquet & Dantu who reported their results of
treating patients with this technique in an article
Observations sur less Effets Thérapeutiques de I' Acu-
puncture in Bayle’s Bibliotheque de Thérapeutique
published in 1828.

Sarlandiére himself was the first to apply electric
currents to implanted needles, and his book giving
an account of this was published in 1825. This will
no doubt surprise anyone who might have thought
that electroacupuncture is a recent invention.

From their reports it is clear that these Parisian
physicians were using acupuncture in the treat-
ment of many different disorders but that their best
results, as might be expected, were in the relief of
musculoskeletal pain and migraine.

In Italy the first book to be published on the prac-
tice of acupuncture was that of Bozetti in 1820, but
the one that was to become best known was that of
Antonio Carraro published in 1825. Also of particu-
lar interest were two books, the first appearing in
1834 and the second in 1837, in which da Camin
describes how following the example of Sarlandiéere

he employed electroacupuncture and used Leyden
jars as the source of electricity.

In England the medical practitioner who did
most to interest his colleagues in the clinical appli-
cation of acupuncture by writing two books on the
subject was J. M. Churchill. The first, entitled A
Treatise on Acupuncturation, being a Description of a
Surgical Operation originally peculiar to the Japanese
and Chinese, and by them denominated Zin-King, now
introduced into European Practice, with Directions for
its Performance and Cases illustrating its Success, was
published in 1821, and the second consisting of a
number of case histories was published in 1828.
His treatise on acupuncturation, a modest volume
of only 86 pages, was dedicated to the famous sur-
geon Astley Cooper as follows:

To Astley Cooper Esq. the steady friend and
patron of humble merit the author respectfully
inscribes this little treatise. Less from presump-
tion of its deserving his approbation than as a
mark of respect for splendid achievements and
of gratitude towards a great master.

Churchill said it was his friend Mr Scott of
Westminster, the first person as far as he knew to
perform acupuncture in England, who initially
drew his attention to the subject by demonstrating
to him several successfully treated cases, and it was
this which led him to study the technique himself.

From reading Churchill’s books it is obvious
that he restricted himself to treating cases of what
he called ‘rheumatalgia’, and judging from the
case histories this was invariably of short dur-
ation. This no doubt accounts for his uniformly
excellent results and clearly because of this he con-
sidered it only necessary to present a limited num-
ber of cases for as he said:

I would certainly add many others to the list
but to minds open to conviction and truth no
stronger impression would be made by multi-
plying examples, whilst the sceptical would not
be persuaded though one rose from the dead!

He admits that he did not know how acupuncture
works stating:

I have by no means made up my mind as to the
nature of its action and rather than venture into
speculations which may be received as doubtful
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by some and visionary by others I prefer to pre-
serve a profound silence.

Such honesty has to be admired particularly as
he clearly recognizes that his self-confessed ignor-
ance concerning its action could seriously under-
mine his efforts to popularize the technique for he
says “... if on the other hand, a rational theory, built
on sound logical reasons, be the only evidence
to which any value can be attached, then will
my efforts have been unavailing and fruitless’. Such
fears, however, proved groundless because his
book undoubtedly aroused much interest with it,
not only being translated into German in 1824 and
into French in 1825, but it also inspired many of his
English colleagues to take an interest in the subject.
One such person was Mr Wansborough of Fulham,
who writing in the Lancet in 1826 says:

As respects the modus operandi I have proceeded
in every case according to the recommendation of
Mr Churchill in his useful little work on acupunc-
turation to which I beg the readers of the Lancet to
consult for further information on the subject.

In his paper he describes how by the use of acu-
puncture he alleviated the pain of various musculo-
skeletal disorders in eight patients. He says the
latter were all so impressed with the result as to
pronounce them as being magical!

He, like Churchill, was unwilling to commit
himself as to how inserting needles into the body
could have a therapeutic effect, but he clearly
thought that the Chinese were wrong in believing
that it was due to noxious air being released from
the tissues for he says:

I shall not hazard a hypothesis of the modus
operandi of acupuncturation but at the same time
I am free to confess myself sceptical on the creed,
that its effects are produced by the escape of air
from the cellular membranes through the punc-
tures made by needles.

He then proceeds to give three cogent reasons for
his incredulity:

1. The very form of the needle is a barrier to the
escape of air; 2. the cure is often performed
before the needles are withdrawn; and 3. the cure
is often performed by causing acute pain in the
act of introducing them.

His first observation, being self-explanatory,
needs no further comment; his second may sound
farfetched to anyone who has not practised acu-
puncture but on occasions it is surprising how
rapidly pain is relieved in response to needle
stimulation; and his third is in line with the cur-
rently held view that for acupuncture to be suc-
cessful in the relief of chronic pain the needling
itself has to be such as to produce a brief intensely
painful stimulus (see Ch. 8).

Another person whose interest in acupuncture
was aroused by Churchill was John Elliotson, a
physician who was originally on the staff at St
Thomas’s Hospital, London but who later became
Professor of Medicine at University College Hos-
pital. Elliotson writing in the Medico-Chirurgical
Transactions in 1827 stated that the use of acupunc-
ture both in his private practice and at St Thomas’s
Hospital over several years had led him to agree
with Mr Churchill that it was mainly of value in the
‘rheumatism of the fleshy parts’, which he also in
places referred to as ‘rheumatalgia’.

In view of Elliotson’s high standing as a teacher
in a leading medical school it was unfortunate that
his enthusiastic support for animal magnetism, a
form of hypnosis introduced by Mesmer, caused
him to suffer professional opprobrium, as this in
turn served to undermine any influence he might
otherwise have had in furthering the cause of
acupuncture.

It is clear that in 19th-century Britain any inter-
est that may have been shown in acupuncture both
by the medical profession and the general public
was intermittent, as may be seen from the follow-
ing contribution to the subject by Dr T Ogier Ward
of Kensington, in the British Medical Journal on 28th
August 1858:

... acupuncture is a remedy that seems to have its
floods and ebbs in public estimation; for we see it
much belauded in medical meetings every ten
years or so, even to its recommendation in neu-
ralgia of the heart, and then it again sinks into
neglect or oblivion. And it is not unlikely that
its disuse may be occasioned partly by fear of
the pain, and partly by the difficulty the patient
finds to believe so trifling an operation can
produce such powerful effects. Its use is not as
frequent as it deserves and now that we know
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the rationale of its operation I venture to bring
forward a few cases in illustration of its remedial
powers in order that others may be induced to
give it a more extensive trial, and thus ascertain
its true value in the treatment of neuralgia or
rheumatic pains.

There then follows six case reports describing
how muscle pain in various parts of the body
including the shoulder, lower back and thigh was
alleviated by inserting needles into the areas where
the pain was most intensely felt. Acupuncture may
not have been widely adopted by the British med-
ical profession during the 19th century but there is
evidence to show that at least one large provincial
general hospital in this country favoured its use in
the alleviation of musculoskeletal pain. T. Pridgin
Teale, Surgeon to the General Infirmary at Leeds,
writing in the Lancet in 1871, states:

In the present essay it is my wish to record some
facts concerning a method of treatment of great
antiquity which seems in a great measure to have
dropped out of use, or at any rate to be at the
present day but little employed or even known
in many parts of the United Kingdom. It has
however been for years a favourite traditional
practice at the Leeds Infirmary.

He then goes on to say ‘when it does succeed
the relief it gives is almost instantaneous, gener-
ally permanent, and often in cases which for
weeks or months have run the gauntlet of other
treatments without benefit’.

He then proceeds to describe five cases including
two with pain and restricted movement of the
shoulder joint, one with pain around the coccyx fol-
lowing labour, one with persistent pain around the
os calcis, and one with long-standing pain around
the wrist following trauma. He expresses the opin-
ion that cases suitable for acupuncture include
trauma to muscle, stretching or tearing of muscle or
tendon, and disuse pain. Certainly, even by today’s
standards, this is a reasonably comprehensive list of
‘surgical’ indications.

It is interesting to note that Teale, from observ-
ing the area of redness that so frequently arises in
the skin around the site where an acupuncture
needle has been inserted, was misled into thinking
that acupuncture must work by producing some
form of temporary congestion.

Another surgeon to write about the use of acu-
puncture in hospital practice at Leeds was Simeon
Snell. Snell writing in the Medical Times and Gazette
in 1880 at a time when he was ophthalmic surgeon
to the Sheffield General Hospital says:

At the Leeds Infirmary the use of it is almost trad-
itional. It was there that I both saw it employed,
practised it myself and witnessed the remarkable
benefits frequently resulting.

He then proceeds to describe five cases of pain
with limitation of movement of the shoulder joint
he had treated successfully at Leeds.

Presumably when he became an ophthalmic
surgeon at Sheffield he had little opportunity to
use the technique but one can be sure that he
encouraged others to do so. And certainly he was
more enlightened than Teale in his view as to how
it works believing ‘it may act as a stimulant to the
nerve twigs’.

News concerning the manner in which
acupuncture was being practised in Europe from
the beginning of the 19th century quickly reached
America. American physicians, however, at that
time viewed this form of therapy with consider-
able suspicion and were reluctant to make use of
it. An anonymous reviewer in admitting this,
when reviewing Churchill’s Treatise on Acupunc-
turation in the Medical Repository in 1822, was forced
to say:

... but we have probably been mistaken. Acu-
puncture is likely to become, employed with dis-
crimination and directed with skill, a valuable
resource.

In spite of these words of encouragement, and
also that during the 1820s American medical jour-
nals published a number of European reports on
the subject, the only physicians in the whole of
that great continent who seemed to take any inter-
est in it were a few in Philadelphia, with one of the
most enthusiastic of these, as Cassedy (1974) has
pointed out, being Franklin Bache.

Franklin Bache was the assistant physician at
the Philadelphia State Penitentiary and in 1825 he
decided to try the effects of acupuncture on pris-
oners suffering from various painful disorders,
which as he said, when reporting his results a year
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later (Bache 1826), ‘may be arranged into the four
general heads of muscular rheumatism, chronic
pains, neuralgia, and ophthalmia’. In his report
in which he reviewed the results of the effects of
acupuncture on 29 people, most of whom were
convicts, he concluded that the treatment had
much to offer in removing and mitigating pain,
and that it was ‘a proper remedy in almost all dis-
eases, whose prominent symptom is pain’.

One cannot help but feel that if only more notice
had been taken of this wise dictum that interest in
acupuncture in 19th-century America might have
become more widespread, but, unfortunately, cer-
tain other Philadelphian physicians decided to
direct their energies to exploring its use in condi-
tions of a far more dubious nature.

These included E. J. Coxe, D. T. Coxe, and Samuel
Jackson, who having heard reports from Europe
about it being possible to revive drowned kittens
by inserting needles into their hearts, decided to
investigate whether the same procedure had any-
thing to offer in resuscitating drowned people!
And finding, as might be expected, that it had not,
they clearly became disillusioned with the thera-
peutic properties of acupuncture in general, for as
Edward Coxe (1826) in reporting the results of their
experiment remarked:

Whatever others may think of the possibility of
resuscitating drowned persons by acupuncture,
I can only say that I should think myself highly
culpable, if, called to a case of asphyxia, I were to
waste time, every moment of which is precious,
in endeavouring to resuscitate by a means which
I sincerely believe to be good for nothing.

This in my opinion is a very good example as
to how acupuncture can so readily be brought into
disrepute when it is not employed in a selective and
discerning manner, and should serve as an object
lesson to all those currently engaged in investigat-
ing the clinical applications of acupuncture. Despite
this adverse report the cause of acupuncture in
America received a boost when in 1833 the editors
of the Medical Magazine reprinted a paper that
John Elliotson, the physician at St Thomas’s Hos-
pital, London, had originally contributed to the
Cyclopaedia of Practical Medicine. Also, in 1836 the
editors of the prestigious and widely read Boston
Medical and Surgical Journal reprinted an article that

had appeared shortly before in the Southern Medical
and Surgical Journal. In this paper, William M. Lee of
South Carolina reported how he had used acupunc-
ture for 6 years in the treatment of rheumatism
and concluded that this method of treatment was
‘entitled to far more attention than it has yet

received in the United States’.

Such a view, however, does not seem to have
been widely shared, for there continued to be a
paucity of literature on acupuncture in America at
that time with the only further outstanding contri-
bution being that of Robley Dunglison, another
Philadelphian physician. This took the form of an
eight-page account of the subject in a compendium
of his entitled New Remedies, and published in 1839.
The same article was reproduced in subsequent
editions of the book up to the last one which
appeared in 1856, but in spite of this any interest
that there may have been in this type of treatment
was gradually fading leaving Samuel Gross in his
book A System of Surgery, published in 1859 to state:

Its advantages have been much overrated and
the practice ... has fallen into disrepute.

This certainly may have been true so far as
America was concerned but up in Canada none
other than the famous physician Sir William Osler
was using it in the late 19th and early 20th centuries,
for in the eighth edition of his book The Principles
and Practice of Medicine published in 1912 at the
time when he was Regius Professor of Medicine at

Oxford University he wrote:

For lumbago, acupuncture is, in acute cases, the
most efficient treatment. Needles of from three to
four inches in length (ordinary bonnet needles,
sterilised, will do) are thrust into the lumbar
muscles at the seat of pain, and withdrawn after
five or ten minutes. In many instances the relief
of pain is immediate, and I can corroborate the
statements of Ringer, who taught me this prac-
tice, as to its extraordinary and prompt effect in
many instances.

He had clearly been in the habit of using
the technique for many years because Harvey
Cushing (1925) in his book The Life of Sir William
Osler refers to an unfortunate experience the great
man had when he was a physician at the Montreal

General Hospital.
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It would seem that early in Osler’s career at
that hospital a certain Peter Redpath, a wealthy
Montreal sugar refiner and member of the hos-
pital’s board, having suffered from intractable lum-
bago for some time, had high hopes that the newly
appointed physician might be able to cure him.

Arrangements were therefore made for him to
consult Osler in his office at the hospital and it is
recounted that Redpath, having arrived exhausted
from the effort of mounting the stairs, did not take
kindly to being treated with acupuncture, for
Cushing reports that:

... at each jab the old gentleman is said to have
rapped out a string of oaths, and in the end got
up and hobbled out, no better of his pain, this to
Osler’s great distress, for he had expected to give
him immediate relief which as he said ‘meant a
million for McGill".

It should be noted that, unlike the Chinese who
have always attached much importance to mani-
pulating needles such as twirling them between
thumb and finger, once they have been inserted
into the body, most 19th-century European expo-
nents of acupuncture were content merely to insert
their needles and then to leave them without
touching them again for a short period of time. The
actual time varied considerably and ranged from
Mr Wansbrough of Fulham leaving them in situ for
from 20 seconds to 4 minutes, and Mr Pridgin Teale
leaving them on average for about 1 minute; up to
Mr Churchill who advised leaving them for about
5-6 minutes, and Sir William Osler who recom-
mended that they remain for 5-10 minutes.
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INTRODUCTION

The traditional practice of Chinese acupuncture
having become officially recognized once again in
China during the 1950s, and it having since then
been increasingly used by some doctors, and to
an even greater extent by non-medically qualified
practitioners in the West, there are at present many
acupuncturists throughout the world who claim
it is beneficial in the treatment of a wide variety of
disorders. It is, however, only in the alleviation of
pain, and in particular musculoskeletal pain, that
there is any scientific basis to its use. And, even
when used within these strictly defined limits, the
traditional Chinese approach to this form of ther-
apy has serious drawbacks.

The principal disadvantage is that, for most
practitioners of traditional Chinese acupuncture,
needles have to be inserted somewhat arbitrarily in
accordance with the numerous lists of points that
are recommended for use in the treatment of vari-
ous rather ill-defined clinical conditions in every
standard textbook on the subject. Moreover, before
a person is able to use these lists, recipes, or pre-
scriptions, as they are sometimes called, it is first
necessary to memorize the course taken by the vari-
ous Chinese acu-tracts, and the exact anatomical
position on them of the various acu-points. It
can only be assumed that these traditional guides
to point selection owe their origin to the time-
honoured, but highly contentious, Chinese method
of pulse-diagnosis, and for this reason alone they are
unlikely to be acceptable to most doctors trained in
20th-century scientific Western medicine.
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However, fortunately for those who wish to
avoid this somewhat empirically determined and
impersonal method of point selection and prefer to
employ one based on a carefully conducted clinical
examination of each individual patient, there is
now a trigger point approach to acupuncture. This
recently developed Western approach to acupunc-
ture has as its main application the alleviation of
pain that is referred to some part of the body from a
focus or foci of neural hyperactivity in one or other
of the structures that together form the muscu-
loskeletal system. In order to explain the principles
upon which it is based, it is first necessary to review
the outstanding pioneer research into referred pain
carried out by J. H. Kellgren at University College
Hospital Medical School in the late 1930s.

THE REFERRAL OF MUSCULOSKELETAL
PAIN - SOME EARLY OBSERVATIONS

It was Sir Thomas Lewis, the director of the clinical
research department at University College Hospital
who, because of his particular interest in the subject
of pain in general, prompted Kellgren to carry out
clinical observations on the referral of musculo-
skeletal pain.

Lewis in his paper Suggestions Relating to the
Study of Somatic Pain published in February 1938
states:

As an experimental method of producing muscle
pain the injection of a minute quantity of a salt
solution is the most satisfactory ... In these obser-
vations I have noted that muscle pain is referred to
a distance. Thus pain arising from the lower part
of the triceps is often referred down the inner side
of the forearm to the little finger, from the trapez-
ius it is usually referred to the occiput. I have been
fortunate in interesting Dr Kellgren in this matter.
In a long series of very careful researches carried
out in my laboratory he has formulated some very
striking principles underlying the reference of
pain from muscle — principles which appear to
have an important practical bearing,.

Kellgren, in his paper Observations on Referred
Pain Arising from Muscle, published later the same
year, states that in taking on the task set him by
Sir Thomas Lewis he was aware that the latter’s

experimental findings had already received support
from the clinical observations made by several
physicians, who, from 1925 onwards, had noted
that certain painful conditions of the extremities are
associated with tender areas in the muscles of the
limb girdles and because of this had suggested
the possibility that in such cases pain arising in
muscle may be of the referred type.

In his experiments that he carried out on himself
and healthy volunteers working in the same labora-
tory, he first anaesthetized the skin and then injected
small amounts (0.1-0.3 cc) of hypertonic (6%) saline
into various muscles; and then carefully observed
the distribution of pain. For example, in studies
involving the gluteus medius muscle the skin of
the buttock was first anaesthetized with Novocain
at three sites. Then intramuscular needles were
inserted through these anaesthetized areas until they
impinged upon the gluteal fascia. An injection of
hypertonic saline into this fascia produced localized
pain. The needles were then advanced into the mus-
cle itself and a further injection into this produced a
diffuse pain felt at some distance from the injection
site in the lower part of the buttock, the back of the
thigh, and on occasions as far down as the knee (Fig.
4.1). Injections into the fascia enveloping the tibialis
anticus (anterior) muscle and into the muscle itself
produced similar findings (Fig. 4.2).
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Figure 4.1 The distribution of diffuse referred pain
(hatched area) produced by injecting 6% saline into three
points in the gluteus medius muscle. (Reproduced with
permission of J. H. Kellgren from Clinical Science, vol. 3.
pp 175-190 © 1938 The Biochemical Society, London.)
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Kellgren also points out in this paper that an
injection of saline into muscle produces pain at
some distance from the point stimulated and that,
in certain cases, the maximal pain is not experi-
enced in muscle itself but in other structures. From
his experimental work he was able to show, for
example, that when an injection is given into the
occipital muscle, pain is felt diffusely as a headache;
when into the masseter muscle, it is felt in the
mouth as toothache; when into the infraspinatus
muscle, it is felt at the tip of the shoulder; when into
the vastus intermedius, it is felt around the knee
joint; when into the peroneus longus, it is felt at the
ankle joint; and when into the multifidus muscle
opposite the first and second lumbar vertebrae, it is
felt in the scrotum.

His finding that referred pain from a focus
of irritation in a muscle may be felt in such struc-
tures as joints, teeth, or the testicles is, of course,
of considerable importance, and one which has
constantly to be borne in mind in everyday clinical
practice.

From these observations he decided that the
distribution of referred pain, induced artificially in
normal people, by injecting hypertonic saline into
muscle broadly follows a spinal segmental pattern
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Figure 4.2 The distribution of referred pain (hatched
area) from injecting 6% saline into points in the tibialis
anterior muscle. Also, the pattern of locally referred pain
(stippled area) from injecting saline into the tendon of
this muscle at the ankle. (Reproduced with permission of
J. H. Kellgren from Clinical Science, vol. 3, pp 175-190 ©
1938 The Biochemical Society, London.)

but that it does not correspond with the sensory
segmental patterns of the skin.

Kellgren did not confine himself to laboratory
experiments but applied knowledge gained from
these to clinical medicine. And his paper, A Prelim-
inary Account of Referred Pains Arising from Muscle,
published in 1938, is of the greatest possible interest
because, unbeknown to him, from his study of a
number of cases of what he calls ‘fibrositis’ or
‘myalgia’ he laid down certain principles upon
which the practice of modern Western acupuncture
is now based. As his observations are therefore of
such fundamental importance, part of his paper
will be quoted in full:

During the last year I have made an extensive
investigation of the character and distribution of
muscular pain produced experimentally in nor-
mal subjects ... Briefly I find that pain arising from
muscle is always diffuse and is often referred,
with a distribution which follows a spinal seg-
mental pattern; and that this referred pain is
associated with referred tenderness of the deep
structures.

A number of cases of ‘fibrositis’ or ‘myalgia’
have been investigated from this point of view.
The distribution of pain was noted as accurately
as possible, and experience of the distribution
of pain provoked from normal muscles guided
me to the muscles from which spontaneous pain
might have arisen. Such muscles almost always
presented tender spots on palpation. Pressure on
these spots sometimes reproduced the patient’s
pain; but a method more often successful was the
injection of sterile saline into the tender muscle.
The injection of Novocain may also reproduce
the pain momentarily.

The search for the source of trouble by defin-
ing areas of tenderness is often confused by
the patients calling attention to areas of referred
tenderness. But referred tenderness is rarely con-
spicuous, and I have found it a useful guide to
consider tenderness to be referred unless the
patient winces under the palpation of a given
spot. When these acutely tender spots were not
too extensive they were infiltrated with 1%
Novocain ... This infiltration often produced relief
of the symptoms and signs, and sometimes abol-
ished them completely.
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Figure 4.3 The distribution of pain (hatched area) and tender spots (black) in eight cases in which the pain was
abolished by injecting Novocain into the tender spots. (Reproduced with permission of J. H. Kellgren from the
British Medical Journal, 1938.)
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It should be noted from this that Kellgren made
a clear distinction between certain ‘spots’ in muscle
so exquisitely tender that palpation of them makes
the patient wince; and diffuse rather ill-defined
areas of referred pain which on palpation are only
slightly tender. Also, that he realized that such
‘spots’ as he called them, or trigger points as they
are now termed, are the cause of this referred
pain with it being possible to alleviate the latter
by de-activating these acutely tender ‘spots’ or
trigger points by infiltrating them with Novocain
(Fig. 4.3).

Kellgren (1939) also investigated referred pain
arising from experimentally-induced irritant foci
in interspinous ligaments, tendons, joints and the
periosteum. Two others who also made a valuable
contribution to our understanding of skeletal
pain were Verne Inman, an anatomist, and John
Saunders, an orthopaedic surgeon working at
the University of California Medical School. In
their paper, Referred Pain from Skeletal Structures,
published in 1944, they describe how they studied
experimentally induced pain in healthy volunteers
by artificially stimulating periosteum, ligaments
and tendons by mechanically traumatizing them
either by scratching them with the point of a nee-
dle, or by drilling them with a special type of wire;
and, secondly, by chemically stimulating them by
injecting into them either normal isotonic Ringer’s
solution, or a weak solution of formic acid or
hypertonic saline.

From these experiments they conclude:

Stimulation of the periosteum or the tendinous
attachments of ligaments and tendons is accom-
panied by an extensive radiation of the pain,
which, if sufficiently intense, radiates for consid-
erable distances...so constant is the direction
and locality to which the pain radiates that it has
been found possible to chart and map out the
extent of the areas to which the pain radiates,
and an attempt has been made to relate them to
areas of segmental innervation.

It should be noted that they refer to these areas
of segmental innervation in the case of skeletal
structures as sclerotomes in order to distinguish
them from myotomes or dermatomes.

In this paper they also state that for several years
they had been making detailed clinical observations

on the radiation of pain from pathological disorders
affecting bony and ligamentous structures. And
they had found that in every case the type of pain
was similar to that produced experimentally and
that, like the latter, its radiation to distant areas had
a distinctive pattern but one which could not be
accounted for by reference to the distribution of
peripheral nerves.

The anatomical distribution of referred
musculoskeletal pain

It has to be admitted that there is much confusion
concerning the anatomical distribution of referred
pain in disorders of the musculoskeletal system.
It will be remembered that Kellgren concluded
that pain referred from skeletal muscle usually
follows spinal segmental patterns but that this is
not dermatomal, and that he also noted many
exceptions when pain extended over several
segments.

Travell & Bigelow (1946) also concluded from
clinical observations on patients with referred
pain from skeletal muscle that it does not follow a
simple segmental pattern for, as they say, ‘the ref-
erence from a single site may comprise fragments
of several “segmental pain areas” without includ-
ing any one entirely, or may take in a whole “seg-
mental area,” skip the adjacent one and reappear
distally’.

Hockaday & Whitty (1967) in attempting to
clarify the situation studied referred sensations
produced by injecting 6% saline into interspinous
ligaments in 28 normal subjects, and concluded
that the:

... site of reference for a given site of stimulus
was constant and replicable in the individual, but
was not always confined to the segment of innerv-
ation in which the injection was given. Site of ref-
erence within a group of subjects varied widely
and could not be interpreted as segmental or hav-
ing a fixed anatomical substrate.

It is difficult, however, to be certain as to how
much credence should be placed on conclusions
drawn from any of the experiments carried out
over the past 50 years in which hypertonic saline
has been injected into various musculoskeletal
structures in an attempt to map out the distribu-
tion of referred pain for as Wyke (1987) says, in
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discussing these during the course of considering
various aspects of spinal ligamentous pain:

Although such saline solutions provide a very
effective chemical irritant for connective tissue
nociceptive receptors, it must be emphasised here
that because of the diffuse distribution of this
receptor system through the vertebral connective
tissues, and because of the widespread interseg-
mental linkages between their afferent nerve
fibres, attempts to use such a procedure as a means
of delineating a supposed segmental nociceptive
innervation of the spinal tissues are clearly falla-
cious, especially as it is impossible (even with the
introduction of radio-opaque material into the
injected solution) to be certain just how much of
the diffuse nociceptive afferent system is being
stimulated by any given volume of hypertonic
saline.

The situation, therefore, is far from straight-
forward and Travell & Simons (1983) after years
of extensively studying referred pain in patients
with disorders of the musculoskeletal system have
been forced somewhat negatively to conclude that
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INTRODUCTION

Trigger point (TrP) acupuncture is mainly employed
for the alleviation of pain arising from points of
maximum tenderness in the muscles of patients
suffering from what is now known as the myofascial
trigger point pain syndrome (MTrPPS).

Acupuncture of a similar type, together with
other forms of treatment, may also be used to relieve
the pain that affects those suffering from what is
presently termed fibromyalgia syndrome (FS).

The purpose of this chapter is to show how our
current concepts concerning these two syndromes
have gradually evolved.

NOSOLOGICAL OBFUSCATION

Before MTrPPS and FS were recognized to be sep-
arate disorders, over the past 200 years they were
known collectively by a variety of different names.
The original term was rheumatism, which was
first introduced by Guillaume de Baillou in the
latter part of the 16th century. Unfortunately, as
Ruhmann (1940) has pointed out in his introduc-
tion to an English translation of De Baillou’s book
Liber de Rheumatismo, de Baillou used the term
rheumatism not only when describing clinical
manifestations of muscular rheumatism, but also
when writing about what has since become
known as acute rheumatic fever.

Thomas Sydenham then added to this termino-
logical confusion when in his Observationes Medicae
published in 1676 he included a chapter entitled
‘Rheumatism’ that dealt only with the characteristic
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migratory type of arthropathy seen in acute rheum-
atic fever. This confusion was further compounded
when, in 1810, Wells called the carditis that devel-
ops in this febrile disorder rheumatism of the heart
(Baldry 1971). Fortunately, Jean Bouillau helped to
clarify the situation when in 1840 he made a clear
distinction between the arthropathy and carditis
of acute rheumatic fever and muscular rheuma-
tism (Reynolds 1983).

By that time two British physicians, Balfour
(1815) and Scudamore (1827) had put forward the
idea that the pain of muscular rheumatism occurs
as the result of inflammation developing in the
fibrous connective tissue in muscle. This concept
differed from the one held by 19th-century German
and Scandinavian physicians who believed that the
pain develops as the result of an inflammatory
process in the muscle itself. Nevertheless, it was
one that was to persist throughout England and
France for the rest of that century and in 1904 caused
Sir William Gowers to recommend that the disorder
hitherto known as muscular rtheumatism should
be called fibrositis.

Gowers did this during the course of a lecture
on lumbago at what was then called the National
Hospital for the Paralysed and Epileptic (National
Hospital for Nervous Diseases, London). The argu-
ments he put forward in support of his proposition
were, in retrospect, distinctly specious, but never-
theless they led him to conclude: “We are thus com-
pelled to regard lumbago in particular, and muscular
rheumatism in general, as a form of inflammation of
the fibrous tissues of the muscles ... (and thus) ... we
may conveniently follow the analogy of “cellulitis”
and term it “fibrositis.””’

Ralph Stockman, the then Professor of Medicine
at Glasgow University, seemed to provide him with
the pathological confirmation he required when, on
examining microscopically some nodules removed
from the muscles of patients affected by this dis-
order, he reported the presence of ‘inflammatory
hyperplasia ... confined to white fibrous tissue’
(Stockman 1904).

Although Stockman’s findings have never sub-
sequently been confirmed, their publication at
that particular time helped to ensure that Gowers’
term fibrositis became widely adopted. Any diag-
nostic specificity Gowers may have hoped to con-
fer upon this term, however, was soon removed

when in 1915 Llewellyn, a physician at the Royal
Mineral Water Hospital in Bath, and Jones, a sur-
geon in that city, published a book entitled Fibrositis.
In this they included under the term fibrositis a
variety of disorders including gout and rheumatoid
arthritis. Since that time, the term has been used in
such an imprecise manner as to make it virtually
meaningless.

A search for a more suitable term for what
was originally called muscular rheumatism has
therefore continued, and some of the synonyms
employed during this century include nodular
fibromyositis (Telling 1911), myofascitis (Albee
1927), myofibrositis (Murray 1929), neurofibrositis
(Clayton & Livingstone 1930), idiopathic myalgia
(Gutstein-Good 1940), rheumatic myalgias (Good
1941) and even myodysneuria (Gutstein 1955).

Simons (1975, 1976) and Reynolds (1983), in their
wide-ranging historical reviews of the subject,
have shown that, in addition to this longstanding
terminological confusion, there has also been much
disagreement over the years concerning the diag-
nostic significance of the nodules, palpable bands
and tender points found in this disorder.

NODULES AND PALPABLE BANDS

The Edinburgh physician William Balfour (1816), as
a result of massaging muscles to relieve the pain of
muscular rheumatism, was one of the first to report
the presence of nodules in this disorder. However,
it was not until the middle of the 19th century,
when the Dutch physician Johan Mezger placed
massage on a sound scientific basis (Haberling
1932), and this ‘hands-on’ technique then became
widely adopted for the treatment of muscular
rheumatism, that nodules and the elongated cord-
like structures now known as palpable bands,
which are found in this disorder, became generally
recognized.

It was Mezger’s Swedish and German students
who were particularly influential in disseminat-
ing knowledge about these structures. In 1876, the
Swedish physician Uno Helleday wrote extensively
about nodules occurring in what he called chronic
myitis (Helleday 1876). Following this, the German
physician Strauss (1898) distinguished between
nodules — which he described as being small,
tender, apple-sized structures — and palpable
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bands — which he described as being painful, pencil-
sized to little finger-sized elongated structures.
The identification of these structures requires more
than a cursory examination and, as Miiller (1912)
pointed out, the main reasons why so many doc-
tors fail to identify them is because it requires a
skilled technique, one that he considered difficult
to learn but that could be made easier by the appli-
cation of a lubricant to the skin.

He also thought that the reason why his con-
temporaries tended to deny the existence of nod-
ules and palpable bands was because they did
not bother to look for them conscientiously, unlike
masseurs who, according to him, had no difficulty
in detecting them from palpating muscles system-
atically and then treating them appropriately. A
similar state of affairs prevails today, with physio-
therapists being far more practised in the art of
palpating muscles than many doctors.

Nodules

By the beginning of this century doctors in Britain
were being taught to regard the presence of nod-
ules as essential for the diagnosis of what was then
called fibrositis. However, it soon became apparent
that not only are nodules not always present in the
disorder, but also they can occasionally be present
in people with no history of it. It is because of their
somewhat enigmatic and elusive nature, and
because of their distinctly nebulous morphology
(Ch. 7), that over the course of this century their
diagnostic significance has increasingly come to
be questioned. Despite this, there is no doubt that
when nodules are specifically sought they are fre-
quently found in the lumbar region in patients
with chronic low-back pain, and also, though less
frequently, in the neck and shoulder girdle of
those affected by persistent musculoskeletal pain
at that site. Moreover, the insertion of dry needles
into these nodules helps to relieve this pain (Ch. 8).

Palpable bands

Unlike nodules which only develop in muscles in
the lumbar and cervical regions, palpable bands are
liable to develop in any muscle of the body. Like
nodules, however, they are only discovered if con-
scientiously and skilfully looked for. When these

elongated bands are carefully palpated they are
found to contain one or more focal points of exquis-
ite tenderness, now known as TrPs, but which
Kellgren and others before him called tender points.

Tender points

Balfour (1824a,b) not only found tender nodules
in patients with muscular rheumatism, but also
observed that, separate from these, there are focal
points of tenderness in the muscles. However, the
first person to write at length about these was the
French physician Frangois Valleix.

Valleix, in his Treatise on Neuralgia published in
1841 described a disorder characterized by pain of
a shooting nature and the finding of painful points
(points douloureux) on palpation of the tissues. He
realized that the pain emanated from these points
for he states:

If, in the intervals of the shooting pains, one asks
(a patient with neuralgia) what is the seat of the
pain, he replies by designating limited points ...
It is with the aid of pressure ... that one discovers
the extent of the painful points. ...

Some of the pain syndromes he described would
clearly be included in a present-day classification
of neuralgias but others, such as what he termed
femoropopliteal neuralgia, would not. Furthermore,
7 years later he somewhat confused the situation
by calling muscular rheumatism a form of neural-
gia (Valleix 1848). With reference to this he states:

I conclude that pain, capital symptom of neuralgia
expresses itself ... in different ways. If it remains
concentrated in the nerves one finds characteristic,
isolated, painful points; this is neuralgia in the proper
sense. If the pain spreads into the muscles ... this
is muscular rheumatism ... an obvious muscular
rheumatism can transform itself into a true
neuralgia. ...

Despite his belief that neuralgia can turn itself
into muscular rheumatism and vice versa, he must
be given credit for recognizing that the pain in
muscular rheumatism emanates primarily from
focal points of neural hyperactivity, and also that it
travels some distance from its source. He was
wrong, however, in believing that this is because
it is “propagated along neighbouring nerves’.
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Since then many other European physicians have
erroneously subscribed to Valleix’s idea that rheum-
atic pain spreads along the course of peripheral
nerves, but they have differed in their views as to
how this might occur. Stockman’s (1904) explan-
ation was that “a branch of a nerve may be pressed
upon by a nodule, or may even pass through it,
hence the pain often radiates over a wide area
perhaps far from a nodule’. Others believed that it
occurred as a result of pressure on a nerve when a
muscle goes into spasm. A third hypothesis, and one
which was widely held well into the 20th century,
was that it is due to rheumatic inflammation of con-
nective tissue in or around nerves, and it was for this
reason that the terms neurofibrositis and perineuri-
tis were introduced (Gowers 1904, Llewellyn &
Jones 1915, Clayton & Livingstone 1930).

Those who put forward such ideas seem to
have been oblivious of the fact that the British
physician Thomas Inman, as long ago as 1858, had
shrewdly noted that the radiation of pain in mus-
cular rheumatism ‘is independent entirely of the
course of nerves’. They also seem to have ignored
the observations made by the German physician
Cornelius, who at the beginning of this century
noted that ‘this radiation often enough absolutely
does not keep to the individual nerve trunks” and
is bound ‘to no anatomical law” (Cornelius 1903).

Cornelius not only confirmed Inman’s observa-
tion that the radiation of pain is not along the course
of peripheral nerves and, therefore, cannot be due
to compression of these structures, but went fur-
ther than this by showing that pressure on tender
points in muscles evokes this type of pain and that
the latter must therefore emanate from these points.
He clearly realized that the reason why these points
are tender is because they are sites where nerve
endings are in a state of hyperactivity and for this
reason he called them nerve points (nervenpunkte).
He also stated that he thought this neural hyper-
activity occurred as a result of external factors such
as changes of temperature, alterations in weather
conditions, physical exertion and emotional upsets,
or, alternatively, because of ‘heightened excitability’
of the nervous system occurring as the result of such
influences as heredity, intemperance and illness in
general.

He was, therefore, beginning to formulate
ideas concerning the pathogenesis of muscular

rheumatism, which were very much in line with
the modern view that the pain develops as a result
of nerve endings at tender points (or what today
are more often called TrPs) becoming sensitized
for one or other of a variety of different reasons. In
the light of all this, it may be seen that Valleix may
not have been so far off the mark as at first sight
might be thought when he called muscular rtheum-
atism a type of neuralgia. There is also no doubt
that Sir William Osler (1909), with his customary
perspicacity, must have had Valleix and Cornelius
in mind when, in writing about what he called
muscular rheumatism or myalgia in his famous
textbook of medicine, he said:

It is by no means certain that the muscular tissues
are the seat of the disease. Many writers claim,
perhaps correctly, that it is a neuralgia of the
sensory nerves of the muscles.

Early 20th-century physicians, however, had
difficulty in explaining why pain occurring as the
result of the sensitisation of nerve endings at ten-
der points should be felt some distance away from
them. Cornelius (1903) stated it was due to ‘reflex
mechanisms’ but did not enlarge much on the
nature of these. Nobody else seems to have been
able to take the matter much further until 1952,
when Neufeld attributed the heterotopic nature
of rheumatic pain to cortical misinterpretation of
sensation. It was, however, the 3rd decade of the
20th century that was particularly notable for stud-
ies concerning the clinical aspects of rheumatic
heterotopic pain.

Hunter (1933) described cases in which there
was referral of pain from tender points in the
muscles of the abdominal wall. Edeiken & Wolferth
(1936) described how, in some patients with cor-
onary thrombosis who had developed pain in the
shoulder during the course of strict bed rest, pres-
sure on tender points in muscles over the left
scapula caused the spontaneously occurring shoul-
der pain to be reproduced. Then, in 1938 there
were no less than three important contributions to
the subject.

One of these was Kellgren’s experimental
and clinical observations concerning the referral of
pain from tender points, which were of such con-
siderable importance, both from a diagnostic and
therapeutic point of view, that they have already
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been considered at some length in Chapter 4. A
second was that of the Czechoslovakian physician
Reichart, who was one of the first to describe and
illustrate diagramatically specific patterns of radi-
ating pains from tender points in muscles. The
third came from a Polish physician, Gutstein, fol-
lowing his arrival in England as a political refugee.

Gutstein, unlike Kellgren, who in 1938 published
his clinical observations in the British Medical
Journal, published his findings that year in the less
widely read British Journal of Physical Medicine,
and that is possibly one of the reasons why it did
not receive the attention it deserved. Nevertheless,
in an attempt to get the medical profession to take
notice of what he had to say about musculoskel-
etal pain, he wrote a number of papers on the sub-
ject over the next 10 years. Confusingly, however,
during the course of this he changed his name three
times and even more confusingly kept giving the
musculoskeletal pain disorder he was discussing
a different name. Thus, in 1938 and again in 1940,
under the name of M Gutstein, he wrote about what
he called muscular or common rheumatism. In
1940 under the name of Gutstein-Good he called
the disorder idiopathic myalgia. Then, a year later,
by which time he had changed his name yet again
to Good, he wrote about rheumatic myalgias! In
1950 he called it fibrositis, and in 1951 non-articular
rheumatism. To add to the confusion, there was
at about the same time an R. R. Gutstein (1955)
calling this disorder myodysneuria!

Despite all this, Good made the valuable obser-
vation that pressure applied to tender points, or
what he called myalgic spots in a muscle or ten-
don, gives rise to both local and referred pain, and
he must be given the credit for being the first per-
son to stress that the patterns of pain referral from
tender points in individual muscles are the same
in everyone; these patterns he illustrated in well-
executed drawings. In a similar manner to Kellgren
he alleviated this type of pain by injecting a local
anaesthetic into these tender points.

Sadly, the medical profession in Britain largely
ignored Kellgren’s and Good’s valuable observa-
tions. One reason for this was that by the 1950s
many of its leading rheumatologists had come
to the conclusion that fibrositis, or non-articular
rheumatism as it was by that time more commonly
called, is not an organic disorder and that a more

appropriate name for it is psychogenic rheum-
atism. They were led to believe this because of
doubts concerning the significance of its physical
signs, the absence of any characteristic histological
appearances and the lack of any specific labora-
tory tests for it. Typical of this view was the one
expressed by Ellman & Shaw (1950) who, during
the course of discussing patients with this dis-
order stated:

From the striking disparity between the gross
nature of their symptoms and the poverty of the
physical findings ... it seems clear that the nature
of this often very prolonged incapacity is psychi-
atric in the majority of cases ... the patient aches
in his limbs because in fact he aches in his mind.

Another reason was that by the 1950s specialists
in the field of physical medicine were of the opin-
ion that there is no such disorder as muscular
rheumatism and that the pain, said to be associ-
ated with it, occurs as the result of disorders in the
vertebral column with, in particular, degenerative
discs impinging upon nerve roots (Cyriax 1948, de
Blecourt 1954, Christie 1958).

Fortunately, there were physicians in other parts
of the world who were sufficiently perspicacious
to recognize the merits of Kellgren’s observations.
One of these was Michael Kelly in Australia. Kelly
not only adopted Kellgren’s methods of diagnos-
ing and relieving referred pain from tender points
in muscles but recorded his clinical observations
in a series of valuable papers published over a
period of 21 years from 1941 onwards. References
to the majority of these are to be found in his last
paper (Kelly 1962).

MYOFASCIAL TRIGGER POINT PAIN
SYNDROME

The physician, however, who from the 1940s
onwards has done the most to further the subject
is Janet Travell (Fig. 5.1). She first began to take an
interest in it after reading how Edeiken & Wolferth
(1936) had been able to reproduce spontaneously
occurring shoulder pain by applying pressure to
tender points in muscles around the scapula, and
then reading about observations made both
by Kellgren and by the American orthopaedic
surgeon Steindler (1940).
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Janet Travell. (With permission from Virginia
P. Wilson, USA.)

Figure 5.1

It was Steindler who, during the course of
reporting how he was able to relieve ‘sciatica” by
injecting Novocain into tender points in muscles in
the lumbar and gluteal regions, first called these
points trigger points (TrPs). It was, however, Travell
who brought this term into general use when, in the
early 1950s, she introduced the adjective myofascial
and began to refer to myofascial TrPs and to
describe the pain coming from these as myofascial
pain. She adopted the term myofascial as a result of
observing, whilst doing an infraspinatus muscle
biopsy, that the pain pattern evoked by stretching
or pinching the fascia enveloping the muscle is sim-
ilar to that when the same is done to the muscle
itself. Following this, she realized that each muscle
in the body has its own specific pattern of myofas-
cial TrP pain referral and she introduced the term
myofascial pain syndromes — a term that has since
been generally accepted.

By 1951, Travell & Rinzler had had sufficient
experience in recognizing these patterns of pain
referral to enable them to give a detailed description
of a large number of them at that year’s meeting of

Figure 5.2 David Simons.

the American Medical Association. In the follow-
ing year they published an account of them in a
classic contribution to the subject, “The Myofascial
Genesis of Pain’, which is particularly notable for
the clarity of its illustrations (Travell & Rinzler
1952). Thirty-one years later, Travell and her col-
league David Simons (Fig. 5.2) had gained such
considerable experience in the diagnosis and man-
agement of the myofascial pain syndromes that
they were able to produce the first authoritative
textbook on the subject (Travell & Simons 1983).

FIBROMYALGIA SYNDROME

In 1965 Smythe, a rheumatologist, and Moldofsky,
a psychiatrist in Toronto, Canada, began to take a
fresh look at so-called fibrositis and investigated
electroencephalographically sleep disturbances in
patients suffering from this disorder (Moldofsky
et al 1975, Moldofsky 1986, Smythe 1986). They
found that the rapid 8-10c/s alpha rhythm nor-
mally found in rapid eye movement (REM) sleep
intrudes into the usual slow 1-2¢/s delta rhythm
of non-REM stage IV deep sleep. It is for this reason
that 60-90% of patients with fibromyalgia com-
plain of a non-restorative sleep that causes them to
wake feeling tired and with generalized muscle
stiffness (Goldenberg 1987).
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Figure 5.3 Harvey Moldofsky.
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INTRODUCTION

This brief and therefore somewhat superficial
account of the neurophysiology of pain is simply
to provide a certain amount of insight into its
complexities. Its purpose is to serve as a basis for
discussing in subsequent chapters the various
physiological mechanisms that are involved in the
development of pain in the myofascial pain and
fibromyalgia syndromes and the alleviation of this
by means of stimulating peripheral nerve endings
with dry needles.

As space does not permit the neurophysiology
of pain to be considered at length, anyone inter-
ested to learn more about this fascinating subject is
recommended to read an extremely lucid account
of it in Melzack & Wall’s book The Challenge of Pain
(1988) or an even more detailed presentation of its
various aspects by a number of authorities in their
Textbook of Pain (Wall & Melzack 1999).

Modern concepts concerning the transmission of
noxious impulses from the periphery to the cortex
and how the sensation of pain may be modulated
by various physiochemical mechanisms in the cen-
tral nervous system have been profoundly influ-
enced by the gate-control theory first put forward
by Melzack & Wall (1965). Although this theory, as
might be expected, has had to be revised over the
years in the light of further knowledge, it, neverthe-
less, remains a remarkably useful hypothesis and as
Liebskind & Paul (1977), when discussing reasons
for the current interest in pain research, have said:

Probably the most important was the appearance
in 1965 of the gate control theory of pain by
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Melzack & Wall. This theory, like none before it,
has proved enormously heuristic. It continues to
inspire basic research and clinical applications.

It will, therefore, be necessary to consider this
particular theory at some length but, in order fully
to understand its ingenuity and implications, it is
first necessary to say something about the nature
of pain, and the parts of the central nervous system
in which pain-modulating mechanisms are to be
found.

THE NATURE OF PAIN

Pain is not a simple, straightforward sensory experi-
ence, in the manner of, for example, seeing or
hearing, since it has both emotional and physical
components. The definition of pain put forward by
the International Association for the Study of Pain
is that it is ‘an unpleasant sensory and emotional
experience associated with actual or potential tissue
damage, or described in terms of such damage’
(Merskey 1979).

As Hannington-Kiff (1974) points out, pain has
three main components: physical, emotional and
rational. The physical component is determined
by the responsiveness of an individual’s nocicep-
tive system to a given stimulus; the rational com-
ponent is derived from an objective interpretation
of pain in the cerebral cortex; the emotional com-
ponent is determined by the responsiveness of an
individual’s limbic system to any particular nox-
ious stimulus.

It, therefore, follows that for a given noxious
stimulus the intensity with which pain is felt varies
from person to person, and with regard to this a
distinction has to be made between an individual’s
pain threshold and pain tolerance. The pain thresh-
old is the least stimulus intensity at which a sub-
ject perceives pain and, contrary to popular belief,
this is much the same in everyone (Thompson
1984a). As Wyke (1979) has pointed out, it is an all
too common misconception:

... that measuring pain thresholds tells one some-
thing about the mechanisms that influence the
intensity of a patient’s experience of pain. On the
contrary, of course, what one should assess in this
regard is not a patient’s pain threshold but his
pain tolerance, because what brings patients to

doctors to seek relief is not the occurrence of
some minor pain of which they are just aware
when their pain threshold is reached (we have
this every day of our lives) but is when the limit
of their individual pain tolerance is reached.

This, of course, is of considerable practical import-
ance when attempting to assess pain and the effect
of any particular form of treatment on it, for it is
not changes in pain threshold that have to be meas-
ured but rather changes in pain tolerance.

Pain tolerance clearly depends on a person’s
emotional response to a noxious stimulus. It is very
interesting with respect to this to note that the 17th-
century Dutch philosopher Benedict Spinoza
(1632-1677) referred to pain as ‘a localized form of
sorrow’.

It therefore follows that throughout a person’s
life the intensity with which pain is felt depends
on his or her psychological make-up, cultural
background, parental influence and ethnic origin
(Zborowski 1952, Bond 1979). The manner in
which perception of, and reaction to, noxious
stimuli is influenced by past experiences has been
demonstrated in ingenious experiments carried
out on various animals, including dogs (Melzack &
Scott 1957, Melzack 1969) and monkeys (Lichstein &
Sackett 1971).

The reaction to pain at any specific time is also
dependent on an individual’s current mood, with
anxiety or depression intensifying it. The experience
of pain also depends upon the prevailing circum-
stances so that, for example, a severe wound sus-
tained in the heat of battle may hardly be noticed,
whereas a similar injury incurred in a less stressful
environment may be the cause of severe pain
(Beecher 1959). Conversely, the intensity with which
pain is felt is diminished by distraction of attention.
It is for this reason that some people find back-
ground music helpful whilst undergoing some
painful experience such as at the dentist (Gardner
& Licklider 1959). This is also why chronic pain
sufferers find that their pain is far less intrusive if
the mind is occupied by carrying out an absorbing
task (Wynn Parry 1980).

TYPES OF PAIN

Pain is of three types. Very occasionaly it is solely
due to a disorder of the mind (psychogenic pain).
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Not infrequently it arises as a result of damage
to either the peripheral or central nervous system
(neuropathic pain). Most commonly it develops
because of the primary activation and sensitisation
of nociceptors in either the skin, a muscle or a viscus
(nociceptive pain).

As will be discussed in Chapter 7, the pain pre-
sent in the myofascial pain and fibromyalgia syn-
dromes is nociceptive. For that reason pain of this
particular type will be discussed at some length.

NOCICEPTIVE PAIN

Our understanding of the psychological and phys-
ical components of nociceptive pain has been greatly
advanced by recent detailed studies showing that
the behavioural and physiological response to it is
dependent on a number of facilitatory and inhibitory
modulating mechanisms in various parts of the
central nervous system. The structures that are of
particular importance in this complex process are
sensory receptors, their associated afferent nerve
fibres, the dorsal horns, ascending and descending
tracts in the neuraxis, the reticular formation in the
midbrain and medulla, the thalamus, the limbic
system and the cerebral cortex. Each of these will
be considered in turn.

Sensory receptors in the skin

A-delta nociceptors These nociceptors are
connected to the spinal cord’s dorsal horns via
medium diameter (1-5um) myelinated A-delta
nerve fibres with a conduction velocity of 12-30m/s
(25-70 mph).

These A-delta nociceptors are activated by any
noxious mechanical stimulus such as that delivered
by a sharp pointed instrument or needle and for
this reason are also known as high-threshold
mechanonociceptors. Approximately 20-50% of
them, in addition, respond to suddenly applied heat
in the noxious range of from 45° upwards and,
because of this, are known as mechanothermal
nociceptors.

A-delta myelinated nociceptors are found mainly
in and just under the skin and, as will be discussed
in Chapters 9 and 10, it is these receptors which
are stimulated when carrying out the acupuncture
procedure known as superficial dry needling.

Figure 6.1
nociceptor. Reproduced with permission from Howard
Field's Pain. McGraw-Hill 1987.

The multipunctate receptive field of an A-delta

The receptive field of a high-threshold mech-
anonociceptor in the skin (Fig. 6.1) consists of a
number of sensitive spots about 1 mm in diameter
grouped together in a cluster covering on average
a total area of 5mm? (Georgopoulos 1974).

C-polymodal nociceptors C-polymodal nocicep-
tors, are connected to the spinal cord’s dorsal horns
via small diameter (0.25-1.5 pm) unmyelinated C
afferent nerve fibres. The conduction velocity rate
of these is only 0.5-2 m /s (1-4.5 mph). These recep-
tors are termed polymodal because under experi-
mental conditions it is possible to activate them by
applying either a mechanical, thermal or chemical
stimulus (Fig. 6.2). However, it is somewhat of a
misnomer as, clinically, such activation is invariably
only produced by chemicals released as a result of
tissue damage.

The receptive field of C-polymodal nociceptors
is usually a single area rather than a cluster of
spots as in the case of A-delta nociceptors.

Low-threshold mechanoreceptors in the skin

Low threshold mechanoreceptors in the skin are
connected to the spinal cord’s dorsal horns via large
diameter A-beta myelinated nerve fibres with a
diameter of 5-15um and the relatively fast con-
duction velocity of 30-70m/s (70-155 mph).

They are stimulated physiologically when the
skin is stretched or lightly touched and also when
its hairs are bent.
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Pressure
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Figure 6.2 Sensitivity range of the C-polymodal
nociceptor. Its terminals are sensitive to direct heat or
mechanical distortion, and to chemicals released from
damaged cells. Reproduced with permission from Howard
Field's Pain. McGraw-Hill 1987.

Sensory receptors in muscle

Lloyd (1943) divided muscle sensory afferents into
the following groups:

Groups IA, IB and Il Group IA and Group IB,
which have a diameter of 15-20 um and trans-
mission velocity of 70-120m/s (155-270mph),
together with Group II, which have a diameter of
3-6pum and a transmission velocity of 15-30m/s
(35-70mph), have a proprioceptive function and
are attached to annulospiral muscle spindles, Golgi
tendon organs and flower spray muscle spindles
respectively (Thompson 1994). Their role is to trans-
mit to the brain information about changes in the
length of muscle fibres and the rate at which this
takes place.

Group Il and Group IV sensory afferents
Many of a muscle’s Group III sensory afferents
and all of its Group IV ones have free nerve endings
that terminate in arterioles’ adventitia and it is

presumably because of this that they are so
markedly sensitive to chemical stimuli and particu-
larly to those accompanying disturbances of the
microcirculation (Mense 2001, p. 31).

Group III small diameter (2-5 um) myelinated
fibres with a conduction velocity of 12-30m/s
(25-70mph) are divided (Mense 2001, p. 42) into
those that have contraction sensitive receptors
(23%), those that have nociceptive receptors (33%)
and those that have low-threshold mechanosensi-
tive receptors (44%).

Group IV unmyelinated fibres with an even
smaller diameter (0.4-1.2pm) and a conduction
velocity of 0.5-2m/s (1-4.5mph) are divided
(Mense 2001, p. 42) into those that have low-thresh-
old mechanosensitive receptors (19%), those that
have contraction sensitive receptors (19%) and
the vast majority of them that have nociceptive
receptors (43%).

Muscle nociceptors

Group Il nociceptors It has for long been
known that pain may be produced by the low-
intensity stimulus provided by squeezing a mus-
cle between the fingers and thumb (Lewis 1942).
And it was Paintal (1960) who, from experiments
on cats, came to the conclusion that this pressure-
evoked pain develops when those sensory afferents
in this group with nociceptive terminals (33%) are
stimulated.

Group IV nociceptors It has been shown in ani-
mal experiments that the 43% of sensory afferents
in this group that have terminal nociceptors are
not responsive to a low-intensity stimulus such as
that provided by weakly applied pressure or
stretching within the physiological range, but are
responsive to high-intensity noxious ones such as
those that cause myofascial trigger points (TrPs) to
become active (see Ch. 7).

First and second pain (Fig. 6.3)

Stimulation of A-delta nociceptors gives rise to an
immediate, sharp, relatively brief pricking sensa-
tion — the so-called first or fast pain.This sensation
serves to provide a warning of impending tissue
damage and is accompanied by reflex withdrawal
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Figure 6.3 A. First pain - produced by stimulation of A-delta afferent nerve fibres. Second pain - produced by
stimulation of C afferent nerve fibres. B. First pain suppressed by the selective application of pressure to the A-delta
fibres C. Second pain suppressed by selectively blocking, with low concentrations of local anaesthetic, the C afferent
fibres. (Reproduced with permission from Howard Field's Pain. McGraw-Hill 1987.)

movements designed to avoid or minimize such
damage.

Stimulation of C-polymodal nociceptors in the
skin or Group IV nociceptors in muscle leads to
the development of pain that, because its onset is
delayed beyond the first few seconds, is known as
‘second’ or ‘slow’ pain. It is because pain of this
type tends to persist for some time that it almost
invariably requires treatment.

Activation of C (skin) and Group IV (muscle)
unmyelinated sensory afferent nociceptors

The effect of subjecting skin or muscle to a high-
intensity noxious stimulus is to activate C or
Group IV nociceptors respectively and to cause
them to become pain-producing.

The mechanisms responsible for this activation
are twofold, one being electrical and the other
chemical.

Firstly, the noxious stimulus by deforming a
nociceptive sensory afferent nerve ending opens
ion channels present in its membrane with, as a
consequence, the development of an ion flux across
this membrane and a resultant depolarization of
it. The difference in membrane potential between
the stimulated depolarized nerve ending and the
afferent fibre then causes a current to develop that
depolarizes the latter and by so doing elicits a
propagated action potential in it.

Secondly, the noxious stimulus brings about
the release of the neuropeptides Substance P and
calcitonin gene-related peptide stored in vesicles
in nociceptive sensory afferents’ nerve endings.
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Both of these have a vasodilatory effect and cause
an increase in vascular permeability with, as a
consequence, the development of oedema and the
liberation of algesic vasoneuroactive substances
(Sicuteri 1967) from the blood. These include
bradykinin from plasma proteins, serotinin (5-
hydroxytryptamine) from platelets, potassium
ions from plasma and other tissues, and histamine
from mast cells.

Sensitisation of C (skin) and Group IV
(muscle) unmyelinated sensory afferent
nociceptors

Bradykinin not only activates nociceptors but also
increases the synthesis and release of prostaglan-
dins, particularly prostaglandin E2, from damaged
tissue cells (Jose et al 1981). This has a powerful
sensitising effect on nociceptors with a lowering of
their pain threshold so as to make them responsive
not only to high-intensity noxious stimuli, but also
to low-intensity ones. One of the consequences of
this is the development of a zone of primary
hyperalgesia at the injury site.

The dorsal horn

Laminae It was the Swedish anatomist, Bror
Rexed (1952), who established that the cells of the
spinal cord are arranged in layers or laminae.
There are six laminae in the dorsal (Lamina I-VI);
three in the ventral horn (Lamina VII-IX) and an
additional column of cells clustered around the
central canal known as Lamina X (Fig. 6.4).

At the outer part of the dorsal horn there is a clear
zone visible to the naked eye and it was because of
this appearance that the Italian anatomist Luigi
Rolando (1773-1831) in 1824 named it the substan-
tia gelatinosa. Some neurophysiologists (Wall 1990)
state that the substantia gelatinosa includes both
Lamina I and II, whilst others (Bowsher 1990, Fields
1987, p. 44) call Lamina II the substantia gelatinosa
and Lamina I the marginal zone.

The thin unmyelinated C nociceptive afferents
terminate mainly in Laminae I and II where their
axon terminals secrete either Substance P or
vasoactive intestinal polypeptide (VIP) according
to whether they arise from somatic structures or
visceral ones respectively (Thompson 1988).

The medium-sized myelinated A-delta noci-
ceptive afferents terminate chiefly in Laminae I, II
and V.

In contrast to this, most of the large diameter
myelinated A-beta low-threshold mechano-
receptive afferent fibres, on entering the spinal cord,
pass directly up the dorsal column to end in the
medulla oblongata’s gracile and cuneate nuclei.
Axons from these nuclei then form the medial lemi-
niscus and this, after decussating in the medulla,
terminates principally in the ventrobasal thalamus.
However, what is of particular importance, as far as
the pain modulating effect of A-beta afferent activity
is concerned, is that the medial leminiscus is con-
nected, via the anterior pretectal nucleus, to the peri-
aqueductal grey area in the midbrain at the upper
end of the opioid peptide mediated serotinergic
descending inhibitory system (see p. 61).

Therefore, as a result of these connections, A-beta
afferent activity is enabled to block the C afferent
input to the spinal cord by promoting activity in
this descending system (Bowsher 1991). In addition,
Todd & Mackenzie (1989) have shown that large
diameter A-beta nerve fibres, on entering the spinal
cord, give off branches which make contact with
gamma-aminobutyric acid mediated interneurons
(GABA-ergic interneurons) in Lamina II. These also
exert an inhibitory effect on the C afferent input to
the cord.

It therefore follows that high-frequency, low-
intensity transcutaneous nerve stimulation (TENS),
which exerts its pain modulating effect by recruit-
ing A-beta nerve fibres (Ch. 9), achieves this effect
partly by these fibres, when stimulated, evoking
activity in the opioid peptide-mediated descend-
ing inhibitory system, and partly by them evoking
activity in dorsal horn GABA-ergic interneurons
(Fig. 6.5).

Dorsal horn transmission cells The neurons in the
dorsal horn responsible for transmitting sensory
afferent information to the brain are of three
main types — low-threshold mechanoreceptor cells,
nociceptive-specific cells, and wide dynamic range
cells.

Low-threshold mechanoreceptor cells, found
chiefly in Laminae IIl and IV, transmit to the
brain information received via large diameter
low-threshold A-beta afferents that have become
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Figure 6.4 Diagramatic representation of the course taken by the two ascending ‘pain’ pathways - the neospinothalamic
(NST) pathway carrying A-delta ‘pin prick' information, and the paleo-spino-reticulo-diencephalic pathway carrying C
'tissue damage' information. It also shows the descending inhibitory pathway - the dorsolateral funiculus (DLF) which links
the periaqueductal grey area (PAG) and the nucleus raphé magnus (NRM) with the dorsal horn (DH).
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Figure 6.5 Tissue damage nociceptive information reaches the substantia gelatinosa (SG) vis C afferent fibres.
The onward transmission of this information is inhibited by enkephalinergic interneurons (ENK) which are activated via
A-delta 'pin prick’ fibres as they enter the cord and via serotinergic inhibitory fibres that descend in the dorsolateral
funiculus (DLF) from the nucleus raphé magnus (NRM) in the medulla and periaqueductal grey area (PAG) in the
midbrain (the descending inhibitory system). The descending inhibitory system is brought into action either via
collaterals which link the neospinothalamic ‘A-delta pin prick' ascending pathway (NST) with the PAG: or via collaterals
which form a link between the PAG and the medial leminiscus (ML), which arises from dorsal column nuclei (DCN)
connected to A-beta fibres in the dorsal column. The onward transmission of tissue damage nociceptive information in
C afferent fibres is also inhibited by inhibitory GABA-ergic interneurons (G) which are activated by the A-beta fibres
that enter the substantia gelatinosa.

(Based on Dr David Bowsher's diagram in the Journal of the British Medical Acupuncture Society (1991). Reproduced
with permission).
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activated by some innocuous stimulus such as
light touch to the skin.

Nociceptive-specific cells, principally present in
Lamina I but also to a lesser extent in Lamina IV
and V (Christensen & Perl 1970), as their name
implies, are only excited by nociceptive primary
afferents. Somewhat paradoxically, a study by
Mayer et al (1975) suggests that interpretation of
pain is related more closely to activity in wide
dynamic range cells than it is to that in nociceptive-
specific ones.

Wide dynamic range cells, which are present in
all laminae but are mainly concentrated in Lamina V
and to a lesser extent in Lamina I, transmit to higher
centres information received via A-beta, A-delta
and C afferents. The message they pass on to the
higher centres therefore varies according to whether
the peripherally applied stimulus is innocuous or
noxious. It thus follows that the sensation ultimately
experienced may be one of touch, or the brief local-
ized pricking type of ‘first’ pain, or the persistent
wide-spread aching type of ‘second’ pain.

The wide-dynamic range cells that receive small
diameter afferents from the heart and abdominal
organs also receive low-threshold afferents from
the skin (Cervero 1983). Melzack & Wall (1988,
p- 173) suggest that this may be the reason why
pain from a pathological lesion in some internal
structure may appear to be coming from the sur-
face of the body and why in such circumstances
the skin is liable to be tender.

It needs to be understood that none of these
transmission cells possess physiological specificity,
as they are capable of changing from one to another
depending on the excitability of the spinal cord.
For example, animal experiments have shown that,
under light barbiturate anaesthesia, nociceptive-
specific cells become wide dynamic range ones
(Collins & Ren 1987) and that under deeper anaes-
thesia the latter become nociceptive specific
(Dickhaus et al 1985).

Dorsal horn inhibitory interneurons In Laminae
I and II there are interneurones that contain
inhibitory neurotransmitters such as enkephalin
and gamma-aminobutyric acid (Todd et al 1992).

Dorsal horn neuroplasticity From animal experi-
ments it is clear that the effect of prolonged or

repetitious high-intensity stimulation of nocicep-
tors is to bring about a progressive build-up of
excitability in dorsal horn-situated nociceptive
transmission neurons (wind-up) and the eventual
sensitisation of them (central sensitisation).

Central sensitisation develops when these
neurons’ N-methyl-D-aspartate (NMDA) recep-
tors become activated. This is brought about as a
result of the co-release of excitatory amino acids
(glutamate and aspartate) and neuropeptides (SP
and calcitonin gene-related peptide). The NMDA
receptor channel is normally blocked by a magne-
sium ‘plug’. The effect of activating these trans-
mission neurons is to remove this ‘plug” and by so
doing allow an influx of calcium ions into them.
This in itself gives rise to considerable cell hyperex-
citability. It also leads to the expression of onco-
genes such as c-fos which brings about long-term
changes in the responsiveness of these neurons;
to the production of nitrous oxide which is now
believed to contribute to the maintenance of pain;
and to the activation of a number of secondary
messengers including inositol triphosphate and
diacylglycerol that further increase the excitability
of the cells (Coderre et al 1993).

The effects of this central sensitisation are to
increase the receptive fields of these dorsal horn
nociceptive neurons; to bring about the develop-
ment of large diameter A-beta sensory afferent-
mediated hyperalgesia and allodynia; and to cause
the nociceptive pain to persist (Cousins & Power
1999; Doubell et al 1999).

As will be discussed in Chapter 7 there are
grounds for believing that central sensitisation not
infrequently takes place in the myofascial pain syn-
drome and invariably does so in the fibromyalgia
syndrome.

Ascending pathways

The long-held belief that nociceptive information
is transmitted centripetally via a single contra-
lateral spinothalamic tract had to be revised in the
1950s when it was shown that the transmission is
through a number of pathways each of which has
its own conduction velocity and termination in the
brain (Kerr et al 1955).

It is now recognized that these pathways have
developed over the course of time as part of an
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evolutionary process (Melzack & Wall 1988, p. 125)
and that their relative importance varies from one
species to another (Willis 1989).

Two major ascending systems have been
identified, one phylogenetically much older than
the other. The principal pathway in the newer of
the two systems is the neospinothalamic pathway
and the main one in the earlier developed system
is the paleo-spino-reticulo-diencephalic pathway
(Bowsher 1987).

The neospinothalamic pathway (Fig. 6.4)

The neospinothalamic pathway arises from the
dorsal horn’s Laminae I and V, where the majority
of the small myelinated A-delta nociceptive fibres
terminate. It ascends in the contralateral anterolat-
eral tract to reach the ventrobasal nucleus in the
lateral part of the thalamus, and from there it pro-
jects to the somatosensory cortex in the postcentral
gyrus. This topographically organized lateral path-
way subserves the sensory-discriminative process
responsible for the localization and identification
of a noxious stimulus (Melzack & Casey 1968) and
for determining when such a stimulus reaches the
pain threshold.

The paleo-spino-reticulo-diencephalic
pathway (Fig. 6.4)

This pathway, which Melzack & Casey (1968)
call the paramedian pathway, arises from the dor-
sal horn’s Laminae VII and VIII and to a lesser
extent from Lamina V. As this pathway carries
information ultimately interpreted as ‘second” or
‘slow’ pain that is conveyed to the dorsal horn by
C afferent fibres, and as these terminate in neurons
in Laminae I and II, it follows that electrical
impulses from these neurons have to pass through
several internuncial relays before reaching
Laminae V, VII and VIII. From the dorsal horn, it
ascends in the contralateral anterolateral tract
alongside the neospinothalamic pathway until it
reaches the base of the brain where it separates
from this by passing medially into the brainstem’s
reticular tissue. From there, C afferent nociceptive
information is projected to the cerebral cortex via

the medially situated intralaminar nuclei of the
thalamus.

Brainstem's reticular formation

The reticular formation that ramifies throughout
the medulla and midbrain is so-called because its
dense mass of neurons with overlapping and inter-
twining dendrites give it a net-like appearance.

As Casey (1980) has pointed out, it is because
neurons in the reticular formation have bifurcating
axons that project downwards to the spinal cord
and upwards to the thalamus and hypothalamus
that this structure is so extremely well adapted to
playing a major integrating role in pain experience
and behaviour.

Its links with the motor neurons of muscle spin-
dles enable it to bring about alterations in muscle
tone. With respect to this, it is because people who
are psychologically tense have an overactive reticu-
lar system that they tend to hold certain groups of
their muscles persistently taut (Nathan 1982). When
this happens, pain is liable to develop in these
muscles as a result of TrPs in them becoming acti-
vated (see Ch. 7). As Mense (1990) has succinctly
put it, ‘skeletal muscle is a tool for expressing
emotional state in higher mammals and, thus, psy-
chogenic changes of muscle tone may become a
source of pain’.

The reticular formation contains several nuclei
that make important contributions to the experience
of pain and the behavioural activities associated with
this. One of these is the nucleus reticularis giganto-
cellularis situated in the medulla. This nucleus,
which receives a large input from the paramedian
pathway and that has an upwards projection to the
intralaminar part of the thalamus, contains neurons
whose discharge in response to a noxious stimulus,
as Casey has shown in a series of experiments on
cats, sets off aversive escape behaviour (Casey
1971a, b; Casey et al 1974). In addition, serotonin-
containing cells in this nucleus and the adjacent
nucleus raphe magnus, together with neurons in
the periaqueductal grey area of the midbrain from
which they receive an excitatory input, form the
upper part of the opioid peptide mediated descend-
ing inhibitory system that is of such considerable
importance in the control of pain.
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Most of the fibres in the paramedian pathway
terminate at the reticular formation but some con-
tinue upwards to the medially situated intralami-
nar nuclei of the thalamus. There are also separate
ascending projections from the reticular formation
that reach both these thalamic nuclei and the
hypothalamus. It is because of this link between
the reticular formation and the hypothalamus that
so-called second or slow C afferent tissue damage
type pain has autonomic concomitants.

From the intralaminar nuclei of the thalamus
there are projections to a number of structures clus-
tered around the thalamus that collectively form the
limbic system, as well as projections to other parts of
the brain including, in particular, the frontal lobe.

The limbic system

The limbic system consists of a group of structures
clustered around the thalamus. These include the
hypothalamus; the hippocampus (Greek, sea horse);
the amygdala (Latin, almond); and the cingulum
bundle connecting the hippocampus with the
frontal cortex.

There is evidence that the limbic structures con-
trol the motivational or behavioural responses to
pain together with the emotional response to it
or what may be called its affective dimension. With
respect to the latter, it is the extent to which the
limbic system becomes activated in response to
any given noxious stimulus that determines how
much any particular individual suffers from it —in
other words, the degree to which it hurts that per-
son. It is therefore activity in the limbic system that
governs a person’s pain tolerance.

The frontal cortex

As mentioned when discussing the nature of pain,
this physico-emotional experience is considerably
influenced by cognitive activities such as memories
of past experiences, mood and prevailing circum-
stances. By virtue of the frontal cortex having a
two-way communication system not only with all
sensory cortical areas but also with the limbic and
reticular structures, it controls both of these cogni-
tive activities as well as the paramedian system’s
motivational-affective ones (Melzack & Casey 1968).

Knowledge as to exactly where in the brain nox-
ious information transmitted to it is processed,
with the development of pain as a consequence,
has been considerably advanced by recent studies
employing positron emission tomography to meas-
ure the regional blood flow to various parts of the
brain and functional magnetic resonance to meas-
ure changes in blood oxygenation (Bushnell et al
2002, Ingvar & Hsieh 1999).

From these studies, which have been carried
out both in humans and animals, it is apparent
that when noxious information is transmitted to
the brain a number of cortical and subcortical
regions are activated. These include the primary
and secondary somatosensory cortices (S1 & S2), the
anterior cingualate cortex (ACC) and the insular
cortex (IC).

That so many regions are activated is a measure
of the complexity of the processes involved in pain
perception, and a reflection of the fact that pain
has three separate components: a sensory, discrim-
inative one that provides information concerning
the type of sensation experienced (e.g. aching,
burning or stabbing) and the part of the body from
which it is arising; an affective (emotional), motiv-
ational (behavioural ) one; and an autonomic one
that is responsible for such responses to pain as
tachycardia, elevation of the blood pressure and
sweating.

From studies carried out both on animals and
humans it is now evident that the S1 & S2 cortices
are the principal regions involved in the process.
It is also evident that ACC activity determines
behavioural, emotional and autonomic responses,
and that IC has a role in associating the immediate
affective response to a pain experience with
memories of the suffering caused by a previous
similar one.

In the past, extensive resections of the frontal
lobes were performed as a last resort for intract-
able pain. Patients who underwent this, because
the sensory component of pain subserved by the
somatosensory cortex was still present, remained
aware of the pain and often said it was as intense
as before, but they were no longer worried about
it and no longer needed medication for it. The
effect of a lobotomy, therefore, was to reduce the
motivational-affective and aversive dimensions
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of the pain experience. As Freeman & Watts (1950)
remarked, ‘Prefrontal lobotomy changes the atti-
tude of the individual towards his pain, but does
not alter the perception of pain.’

ADVANCES IN KNOWLEDGE DURING
THE 1950s AND 1960s

There were several important advances concern-
ing the neurophysiology of pain during the 1950s
and 1960s. The Swedish anatomist, Bror Rexed
(1952), established that the cells of the spinal cord
are arranged in layers or laminae; Hagbarth &
Kerr (1954) found evidence of a descending inhib-
itory system; and Kerr et al (1955) established that
there are a number of ascending pathways related
to pain. In addition, Noordenbos (1959) furthered
the theory first put forward by Head in 1920 that a
rapidly conducting afferent fibre system inhibits
transmission in a more slowly conducting one
by establishing that the fast system is made up of
large diameter myelinated fibres and the slow one
by small diameter unmyelinated ones. In referring
to the interaction between these two systems, he
pithily commented; ‘stated in the most simple
terms, this interaction could be described as fast
blocks slow”.

This comment, as Wall (1990) has recently
admitted, profoundly influenced Melzack’s and
his thinking when eventually they came to formu-
late their gate-control theory. Also influential was
the fact that Wall (1960), by a series of ingenious
recordings from single dorsal horn cells, was able
to confirm Noordenbos’s observations concerning
this interaction, and was able to show that it
is strongly influenced by descending inhibitory
systems first identified by Melzack et al 1958.

THE GATE-CONTROL THEORY

It was thus in the light of knowledge acquired by
a number of different workers during the 1950s
that Melzack & Wall in 1965 developed their now
famous theory that in each dorsal horn of the
spinal cord there is a ‘gate-like mechanism which
inhibits or facilitates the flow of afferent impulses
into the spinal cord’. The theory, as originally pro-
pounded, stated that the opening or closing of the

‘gate’ is dependent on the relative activity in the
large diameter (A-beta) and small diameter fibres
(A-delta and C), with activity in the large diameter
fibres tending to close the ‘gate’, and activity in
the small diameter fibres tending to open it. Also,
an essential part of the theory ever since the time
it was first put forward is that the position of
the ‘gate’ is in addition influenced by the brain’s
descending inhibitory system.

Substantia gelatinosa

From the start, Melzack & Wall envisaged the
gate as being situated in the substantia gelatinosa
where, as they said, inhibitory interneurons are to
be found in Lamina II. They also premised that the
interaction between the large and small diameter
fibres influences activity both in these interneurons
and in the dorsal horn transmission cells (T cells).
It was thought and subsequently confirmed that
the large-diameter myelinated afferents excite the
inhibitory interneurons, and that the effect of this is
to presynaptically reduce the input to the T cells
and thereby to inhibit pain. They further postulated
that activity in small diameter unmyelinated fibres,
by inhibiting activity in the inhibitory interneurons,
facilitates the flow of noxious impulses to the T cells
and by so doing enhances pain.

By the time that Melzack & Wall introduced
their theory, there was already good evidence to
support their belief that it is the substantia gelati-
nosa (i.e. Laminae I & II) that acts as the ‘gate’.
Szentagothai (1964) and Wall (1964) had shown
that it receives axons directly and indirectly from
large and small diameter fibres, that it has connec-
tions with cells in deeper laminae and, that its cells
connect with one another and are connected to
similar cells at distant sites — on the ipsilateral side
by means of Lissauer’s tract and on the opposite
side by means of fibres that cross the cord.

Although it remains reasonable to assume that
it is the substantia gelatinosa that acts as the spinal
gating mechanism, Melzack & Wall (1982, p. 236)
have found it necessary to emphasize that there
is still no absolute proof of this. They also posed
the question rhetorically, ‘If the substantia gelati-
nosa is a gate control, why is it so complex?’, and
answered this by saying that it would be wrong to
consider that this structure is only concerned with
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the modulation of nociceptive impulses, but rather
that it has to monitor all forms of incoming infor-
mation and that it is likely to have “to control and
emphasize different aspects of the arriving mes-
sages with the emphasis changing from moment
to moment’.

There can be no doubt, therefore, that the sub-
stantia gelatinosa has the properties of a complex
computer and, the greater the detail in which its
structure and function are studied, the more intri-
cate the mechanisms contained in it are found to
be. There is now experimental evidence to show that
the cells that make up this structure, together with
those in the underlying laminae, are somatotopi-
cally organized (Melzack & Wall 1982, p. 237) in the
same way as cells in the dorsal column-medial lem-
niscus system (Millar & Basbaum 1975) and cells in
midbrain structures (Soper & Melzack 1982).

It is also now known that the afferent nocicep-
tive input into the substantia gelatinosa is influ-
enced by several descending inhibitory systems
linking cortical and brain-stem structures with the
dorsal horn via the dorsolateral funiculus.

It is obvious from the number of peptides found
in the substantia gelatinosa in recent years, that its
function must be extremely complicated. It is now
known that nerve terminals at this site contain at
least five peptides, these being vasoactive intes-
tinal peptide, somatostatin, angiotensin, cholecys-
tokinin and SP (Jessell 1982). Endogenous opioids
are to be found in the dorsal horn of the spinal cord
in the same areas as small diameter primary pain
afferents containing SP neurons and opiate recep-
tors (Clement-Jones 1983). Now that it is known
that morphine inhibits the release of SP —a primary
afferent nociceptor transmitter — it has been pro-
posed that, in addition to the opioid-mediated
descending inhibitory system, opioid-containing
interneurons presynaptically control the afferent
nociceptive input (Jessell & Iversen 1977). Such a
hypothesis would certainly provide a neurochemi-
cal basis for the ‘gate’ theory of pain control.

There are thus strong arguments in support of
Melzack & Wall’s original idea that the substantia
gelatinosa acts as a complex ‘gating” mechanism
that modulates input signals to the spinal cord by
means of decreasing their effect on other highly
specialized transmission cells (T cells), the function
of which is to pass on these messages to various

centres in the brain. For a more detailed account of
the evidence in support of the substantia gelati-
nosa’s role as a controlling ‘gate’, reference should
be made to Wall’s (1980a, b; 1989) comprehensive
reviews of the subject.

Revision of the gate-control theory

Advances in knowledge since 1965 have inevitably
led to the theory being revised. For example,
Melzack & Wall soon came to the conclusion that
there are excitatory as well as inhibitory interneu-
rons in the substantia gelatinosa and that inhib-
ition not only occurs presynaptically, as originally
thought, but also takes place postsynaptically.

Furthermore, when the gate-control theory was
first put forward, it was considered that the flow
of centripetal impulses into the dorsal horn, and
from it up to the brain, was influenced partly
by descending inhibitory mechanisms and partly
by the relative activity in small diameter and
large diameter afferent nerve fibres, and that it was
always the net result of these various facilitatory
and inhibitory effects that controlled the activation
of T cells. When Wall, however, re-examined the
theory in 1978, he pointed out that the situation was
not as straightforward as might have appeared
at first, and that large diameter fibre activity is, in
certain circumstances, capable of firing T cells, so
that the inputs from large and small fibres may at
times summate with each other. He also admitted
that their original ideas concerning the inhibitory
effects of large diameter fibres was much influ-
enced by Noordenbos (1959) who, having shown
that in post-herpetic neuralgia there is a loss of
large myelinated fibres, generalized from this
observation by proposing that pain in general is
due to a loss of inhibition normally provided by
large fibres. As Wall (1978) then goes on to say, ‘We
now know that loss of large fibres is not necessar-
ily followed by pain. In Friedreich’s ataxia there is
just such a preferential large-fibre defect without
pain’ ... (and) ‘the polyneuropathy of renal failure
in adults is not associated with complaints of pain
although there is preferential destruction of large
fibres.” He then cites many other examples to
show that ‘any attempt to correlate the remaining
fibre diameter spectrum with the symptomatol-
ogy of neuropathies is no longer possible’.
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This notwithstanding, it would seem that when
the central nervous system is intact and unaffected
by disease, the balance between the large and
small diameter fibres in determining the output of
T cells remains an acceptable hypothesis. The the-
ory has also been subjected to criticism by others
for neglecting the known facts about stimulus
specificity of nerve fibres that have emerged since
Von Frey first developed his theory about this in
the closing years of the last century (Nathan 1976).

For all these various reasons and others, includ-
ing advances in knowledge concerning the relative
functions of A-delta and C nerve fibres (to be dis-
cussed later), Melzack & Wall have had to subject
their theory to certain modifications (Wall 1978,
Melzack & Wall 1982, p. 260; 1988, pp. 165-193).
Nevertheless, it remains remarkably useful and
has been considerably enriched by subsequent
biochemical discoveries. Much, however, remains to
be explained. For example, the descending control
system has turned out to be not one system but
a number of systems involving a complexity of
chemical substances yet to be unravelled. And
when enkephalin-containing terminals and opiate
receptor-bearing axons were discovered, it was
assumed that they must make contact but, surpris-
ingly, this apparently is not so (Hunt et al 1980).

Despite all this, 20 years after Melzack & Wall
first put forward their gate-control theory, Verrill
(1990) reviewed its influence on current ideas con-
cerning pain modulation and was led to conclude
that:

... despite continuing controversy over details,
the fundamental concept underlying the gate
theory has survived in a modified and stronger
state accommodating and harmonizing with rather
than supplanting specificity and pattern theo-
ries. It has stimulated multidisciplinary activity,
opened minds and benefited patients.

The relevance of the gate-control
system to the 1st and 2nd phases of
nociceptive pain

As stated earlier, when some deep-seated struc-
ture such as muscle is damaged, the resultant
inflammatory reaction leads to the release of
chemical substances which sensitize A-delta and C

afferents. The outcome of this is that two types of
pain develop one after the other. Initially there is a
sharp, well-defined sensation - the first pain —
brought on as a result of activity in the A-delta
afferent nerve fibres. The pain during this first
phase is only of brief duration and is followed by
a less well-defined and more prolonged second
pain, which develops as a result of activity in C
afferent nerve fibres. Melzack & Wall (1988, pp.
165-193) have now pointed out that the gate-
control pain modulating mechanisms only operate
during the 1st phase and that the prolongation of
the pain during the 2nd phase is due to C afferent
fibres, where they terminate intraspinally, liberat-
ing a variety of peptides including substance P,
cholecystokinin, neurokinins, vasoactive intestinal
peptide and others, giving rise to immediate neur-
onal excitation in the dorsal horn followed by a
slow-onset, prolonged facilitation.

It should be noted with respect to this that the
peptide content of unmyelinated sensory afferents
is not the same in every type of tissue. The peptide
make-up of Group IV fibres in muscle, for example,
is very different from that of C fibres in the skin.
That is why Group 1V afferents, unlike C afferents,
produce prolonged facilitation.

ADVANCES IN KNOWLEDGE DURING THE
1970s AND 1980s

Opiate receptors

During the 1970s, biochemists and pharmacolo-
gists were becoming increasingly convinced that
the reason why morphine was such a powerful
analgesic was because there were highly special-
ized chemical receptors in the central nervous
system to which this substance could readily
attach itself. In 1973, Solomon Snyder of the
Johns Hopkins School of Medicine, Baltimore,
and Candice Pert of the U.S. National Institute
of Mental Health discovered, during the course of
basic research on drug addiction, that there are
clusters of cells in certain parts of the brain,
including the brain stem nuclei, the thalamus and
hypothalamus, which serve as opiate receptors
(Pert & Snyder 1973). A number of cells in the dor-
sal horn were then also found to have the same
function (Atweh & Kuhar 1977). The finding of
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opiate receptors in the midbrain perhaps was not
so surprising as it had already been shown that
an injection of only a small amount of morphine
into the area has a considerable analgesic effect.
However, of particular interest was the discovery
that there are also cells with the same function in
the substantia gelatinosa of the dorsal horn and that
a local injection of a small amount of morphine
into this structure (laminae I and IT) has a markedly
inhibitory effect on the response of lamina V trans-
mission cells to afferent nociceptive stimuli (Duggan
et al 1976); this lent considerable support to the
idea that the substantia gelatinosa has an impor-
tant pain-modulating function. It is now known
that there are at least three distinct types of opioid
receptors termed mu, kappa and delta (Paterson
et al 1983).

The distribution of opiate receptors in the cen-
tral nervous system is of considerable interest.
There are numerous ones in the paramedian sys-
tem’s intralaminar (medial) thalamic nuclei, reticu-
lar formation and limbic structures. In contrast,
however, there are only a few in the neospinothal-
amic system’s ventrobasal thalamus and post-
central gyrus. This explains why a microinjection
of morphine into structures in the paramedian
system has a powerful analgesic effect but not
when injected into the ventrobasal thalamus. It also
explains why morphine suppresses so-called sec-
ond or ‘slow’ tissue damage type of pain but not
the so-called first or ‘rapid’ type of pain produced,
for example, by a pinprick.

In the dorsal horn there are large numbers
of opiate receptors situated postsynaptically on
neuronal membranes. There are also some situated
presynaptically on the intraspinal part of C affer-
ent nerve fibres, but at present the biological
significance of these remains unknown (Fields &
Basbaum 1989).

It is because of a particularly high concentration
of opiate receptors in the substantia gelatinosa,
that a micro-injection of morphine into this struc-
ture has a marked pain-suppressing effect. It is
also why lumbar intrathecal injections of opiates
produce profound analgesia in animals (Yaksh &
Rudy 1976) and man (Wang et al 1979).

There is a high concentration of opiate receptors
in the corpus striatum, where their function is
unknown. They are also extremely numerous in

the brain stem’s respiratory centre, thus explain-
ing why morphine is such a powerful respiratory
depressant.

During the 1990s it was also established that
opiate receptors are present on the peripheral
terminals of sensory afferents (Stein et al 1990,
Coggeshall et al 1997).

Opioid peptides

Once these opiate receptors had been located, it
was argued that nature was hardly likely to have
provided animals, including man, with them for
the sole purpose of having somewhere for opium
and its derivatives to latch on to should they
happen to be introduced into the body. It was far
more likely that they are there because morphine-
like substances (opioid substances) are produced
endogenously.

A search for physiologically occurring morphine-
like substances was therefore instituted. Many
scientists took part in this, including Snyder and
his colleagues at Baltimore; Terenius & Wahlstrom
in Uppsala; and Hughes et al in Aberdeen.

The big breakthrough occurred in 1975 when
Hughes et al in the Unit for Research on Addictive
Drugs at Aberdeen University in collaboration
with a research team at Reckitt & Colman isolated
a substance from the brains of pigs that appeared
to act like morphine and that latched onto opiate
receptors in the brain. They named it enkephalin
(in the head’). It was a major discovery, and
Lewin (1976) showed considerable prescience by
commenting in the New Scientist:

With the structure of enkephalin now at hand ...
we are now poised for an exciting breakthrough
in the complete understanding of opiate anal-
gesia, addiction and tolerance. Probably the most
intriguing aspect of all this is the inescapable
implication of the existence of an unexpected
chemical transmitter system in the brain, a system
which may have something to do with dampen-
ing pain, but almost certainly has more general
effects also.

Enkephalin having been isolated, Linda Fothergil
at Aberdeen and Barry Morgan at Reckitt & Colman
attempted to analyze its structure and soon
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established that it was a peptide, but came up
against certain technical difficulties in establishing
the exact sequence of its amino acids. Therefore they
enlisted the help of a spectroscopist, Howard Morris
at the Imperial College, London. Morris was able
to show that in fact there are two enkephalin
polypeptides — leucine (leu) and methionine (met)
enkephalin — but for a time the chemical source
from which these substances are made in the body
remained a mystery.

By a strange chance, about the time that
Morris was considering this, he attended a lecture
at Imperial College given by Derek Smythe of
the National Institute for Medical Research on
beta-lipotrophin, a 91 amino acid peptide that had
been isolated from the pituitary glands of sheep 10
years previously (Li et al 1965). Smythe showed a
series of slides illustrating its chemical structure
and as Morris sat there looking at these, he sud-
denly saw to his amazement the amino acid
sequence of met enkephalin hidden away in the
61-65 position of the betalipotrophin structure.
It subsequently became apparent, however, that
met and leu enkephalin are derived by enzyme
cleavage not from this substance but from the pre-
cursor proenkephalin A. Since the discovery of the
enkephalins, opioid bioactivity has been found in
various beta-lipotrophin fragments with the most
potent of these being one in the 61-91 position
known as beta-endorphin (Fig. 6.6).

It is now known that beta-endorphin, together
with beta-lipotrophin and ACTH (corticotrophin)
are all derived by enzyme cleavage from a large
precursor pro-opiomelancortin, but that of these
three polypeptides only beta-endorphin has known
analgesic activity, and also that ACTH acts as a
physiological antagonist of this (Smock & Fields
1980).

Recently, two other opioid peptides with
N-terminals identical to that of leuenkephalin have
been isolated. These are dynorphin, a 17 amino

acid peptide (Goldstein et al 1979), and the decapep-
tide alpha-neoendorphin (Weber et al 1981), both of
which are cleaved from yet another precursor pro-
enkephalin B (prodynorphin).

These various substances are sometimes
referred to collectively as the endorphins (endoge-
nous morphine-like substances) but, as may be
seen, there are three distinct families of these
peptides — the enkephalins, the dynorphins and
the endorphins — and therefore it is better simply
to call them opioid peptides (Thompson 1984b).

Distribution of endogenous opioid peptides

Studies using radioimmunoassays and immuno-
histochemical techniques have demonstrated high
levels of enkaphalins and dynorphins in the limbic
structures, the periaqueductal grey, the nucleus
raphe magnus and the substantia gelatinosa of the
dorsal horn. From these sites, opioid peptides spill
over into the cerebrospinal fluid. In addition, opi-
oid peptides are released from the anterior pitu-
itary and adrenal medulla into the plasma.

By means of radioimmunoassays and gel filtra-
tion techniques, it has been possible to demonstrate
the presence of beta-endorphin and metenkephalin
in human plasma (Clement-Jones 1983). Beta-endor-
phin is found there in association with beta-
lipotrophin and ACTH with all three showing the
same pattern of circadian secretion from the anterior
pituitary (Shanks et al 1981). Plasma metenkephalin
levels, however, show no relationship to those of
the other peptides just mentioned during circadian
studies and corticosteroid suppression tests. It
is not derived from the pituitary, as levels are
detectable in subjects with pan-hypopituitarism
(Clement-Jones & Besser 1983) but released from the
adrenal gland into the circulation (Clement-Jones
et al 1980). It is also derived from the gut, sympa-
thetic ganglia and peripheral autonomic neurons
(Smith et al 1981).

Figure 6.6 Schematic representation of the

I 91 Beta-lipotrophin

91 amino acid peptide beta-lipotrophin and other
peptides structurally related to it.

61 [: 91 Beta-endorphin
61[]es

Methionine enkaphalin
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Endogenous opioid peptides have also been
found to be present in macrophages, monocytes
and lymphocytes present in inflamed tissues
(Przewlocki et al 1992, Stein et al 1990). Schafer
et al (1996) have shown that the liberation of these
opioids is induced by corticotrophin-releasing
hormone.

When opioid peptides were first discovered, it
was assumed that any structure containing them
must have a pain-modulating function. It is clear,
however, that this is not so because there is, for
example, a very high concentration of them in the
basal ganglia where their function has yet to be
explained (Bowsher 1987). They are also present in
vagal nuclei in the medulla where they presum-
ably contribute to various reflexes such as those
associated with the control of coughing.

Descending pain inhibitory systems

During the 1970s, exciting discoveries were made
concerning the biochemistry of the descending
inhibitory system, although it was observations
made in the 1950s, firstly by Hagbarth & Kerr (1954)
and then by Melzack et al (1958) — with their unex-
pected discovery in experiments on cats that dam-
age to the central tegmental tract in the midbrain
markedly enhances pain in these animals — that set
the stage for these discoveries.

It was because of their observations that David
Reynolds, a young psychologist at the University
of Windsor, Ontario, decided to investigate whether,
by electrically stimulating this central tegmental-
lateral periaqueductal grey area, it might be pos-
sible to increase the effects of any inhibitory system
that might be present there to such an extent as to
bring about pain suppression. In 1969 he was able
to report that such stimulation did, in fact, produce
such a profound degree of analgesia that it was
possible to carry out surgical operations on con-
scious rats without any other form of anaesthesia,
and later he reported being able to control pain by
this method during operations on higher species
of animals.

Unfortunately, although Reynolds’ observa-
tions were of the utmost importance, regrettably
they were viewed with considerable scepticism and
largely ignored. It was not until Mayer, Liebeskind
and their colleagues (Mayer et al 1971), with no

knowledge of Reynolds’ contributions to the sub-
ject, independently carried out similar experiments
on rats, that any notice was taken of the remark-
able phenomenon, now generally referred to as
stimulation-produced analgesia.

Stimulation-produced analgesia

It has been found possible to produce analgesia by
electrically stimulating one or other of several
sites, but the most consistently effective manner of
doing this is to place electrodes either on the peri-
aqueductal grey area in the midbrain or on the
nucleus raphé magnus in the medulla (Liebskind &
Paul 1977).

Although stimulation-produced analgesia was
first demonstrated in experimental animals, it
was quickly shown to have considerable therapeutic
value in relieving humans of persistent severe pain.
In fact, man has been shown to obtain more lasting
analgesia using this method than do many types of
animals (Adams 1976, Hosobuchi et al 1977).

Electrical stimulation of the brain stem for
the purpose of suppressing pain had not been in
use for long before it was discovered that its anal-
gesic effect could be abolished by the morphine-
antagonist naloxone (Akil et al 1976) and that the
injection of a small amount of morphine directly
into the periaqueductal grey area produces anal-
gesia (Herz et al 1970, Mayer & Price 1976, Mayer
& Watkins 1981). It was therefore concluded that
the morphine must act by activating neurons in the
descending inhibitory system situated in the brain
stem, and it raised the possibility that stimulation-
produced analgesia might also occur as a result
of the release of endogenous opioids (Basbaum
et al 1976). Melzack & Melinkoff’s observation
(1974), that the analgesic effect of electrically stim-
ulating the brain stem is enhanced by carrying this
out for several minutes before a painful stimulus is
administered, provided support for this idea.

Opioid peptide-mediated descending
inhibitory system

It is now realized that there are several descending
inhibitory systems, but the one about which most
is known and the one that is mainly brought into
action when acupuncture is employed for the relief
of nociceptive pain is opioid peptide-mediated.
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Periaqueductal grey This opioid peptide-mediated
descending inhibitory system (OPMDIS) has its ori-
gin in the midbrain’s periaqueductal grey (PAG).

The PAG is divided into two components: a
dorsolateral one that projects to the pons and
ventrolateral medulla (both of these are involved
in autonomic control) and a ventrolateral one that,
together with the adjacent nucleus cuneiformis
(NC), forms the upper part of the OPMDIS with
descending projections from these to structures in
the rostral ventromedial medulla (Cameron et al
1995).

Rostral ventromedial medulla The rostral ventro-
medial medulla (RVM) includes the midline
situated nucleus raphe-magnus (NRM) and the
adjacent reticular formation in the vicinity of the
nucleus reticularis gigantocellularis.

Confirmation that the RVM is an important
relay station in the OPMDIS comes from the dis-
covery that electrical stimulation of or a microin-
jection of an opoid peptide into it has an inhibitory
effect on dorsal horn neuronal responses to nox-
ious stimuli (Fields et al 1991).

Dorsolateral funiculus From the RVM axons
project down the dorsolateral funiculus (DLF) and
terminate on nociceptive neurons in the dorsal
horn. Proof of this was obtained when it was
shown that neither opiate — induced nor stimula-
tion — produced analgesia occurs when this tract is
cut (Basbaum et al 1977).

Spinal terminals The spinal terminals of these
descending axons are mainly to be found in
Laminae I, II, & V (Basbaum et al 1978) the lami-
nae to which nociceptive sensory afferents mainly
project (Willis & Coggeshall 1991).

Serotonin  (5-hydroxy tryptamine) There are
reasons to believe that serotonin is the main trans-
mitting agent in the OPMDIS (Basbaum & Fields
1978). These include the discovery that electrical
stimulation of the RVM causes this substance to be
released into the cerebrospinal fluid and the anal-
gesia produced by this type of stimulus is reduced
by its antagonists (Yaksh & Wilson 1979, Barbaro
et al 1985). Also the analgesia produced by a micro-
injection of morphine into the PAG is partially
blocked by intrathecally administered methy-
sergide a non-selective serotonin antagonist (Yaksh

1979). Finally, para-chlorophenylalanine, a serotonin
inhibitor, suppresses analgesia brought about either
by electrical stimulation of the PAG or the NRM, and
by the microinjection of morphine into either of
these structures (Anderson & Proudfit 1981).

With respect to all this it should be noted
that Thompson (1984a) believes that the pain-
suppressing effect of certain trycyclic antidepres-
sants is probably because of their ability to enhance
transmission down this descending pathway by
blocking the re-uptake of serotonin.

Rostral projections to the periaqueductal grey
There are downward projections to the PAG from
the medial prefrontal and insular cortex (Bandler &
Shipley 1994). Also, from the hypothalamus; the
electrical stimulation of or opioid microinjection
into which has an analgesic effect (Manning et al
1994). There are also projections from various other
structures, including the amygdala, the almond
shaped nucleus at the front of the temporal lobe
(Gray & Magnuson 1992), the nucleus cuneiformis,
the postmedullary reticular formation, and the
bluish-grey coloured locus coeruleus in the floor of
the fourth ventricle (Herbert & Saper 1992).

Caudal projections to the periaqueductal grey
Nociceptive neurons in the dorsal horn’s Laminae
I & V project caudally to the PAG and the adjacent
nucleus cuneiformis via the neospinothalamic
tract, as this not only conveys A-delta nociceptive-
generated information to the somato-sensory pari-
etal cortex, but also has a collateral at the midbrain
level that connects with these two structures
(Fig. 6.5).

It is because of this collateral that needle stimu-
lation of A-delta nerve fibres is able to bring the
OPMDIS into action when acupuncture is being
used to alleviate nociceptive pain.

The OPMDIS is also brought into action, as
stated earlier in this chapter, when A-beta nerve
stimulation, such as, for example, by means of high-
frequency low intensity TENS, sets up activity in
the dorsal column-medial leminiscus ascending
pathway as this also has a projection to the PAG.

Anti-opioid peptide effect of cholecystokinin
octapeptide Cholecystokinin octapeptide is an
endogenous opioid antagonist found to be present
in the spinal cord (Yaksh et al 1982). It is also
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liable to be released into the RVM where it has an
antagonistic effect on the antinociceptive action
of endogenous opioids at that site (Crawley &
Corwin 1994).

Opioid peptide-mediated pain modulating
mechanisms in the dorsal horn

The enkephalinergic inhibitory interneurons situ-
ated on the border of Laminae I and II of the dorsal
horn not only block C afferent transmission as a
result of A-delta afferent activity causing the
descending inhibitory system to come into action in
the manner just described. These interneurons also
do this because A-delta nerve fibres make direct
intraspinal contact with them in the dorsal horn
(Fig. 6.5). In addition, enkephalinergic interneurons
present on the terminals of C afferent fibres exert
a presynaptic inhibitory effect (Bowsher 1990). It
therefore follows that the acupuncture technique of
stimulating A-delta nerve fibres with dry needles
relieves C-afferent-transmitted tissue damage-type
pain as a result of this kind of stimulus evoking
activity in opioid peptide mediated pain modul-
ating mechanisms situated at both supraspinal and
spinal levels.

These two endogenous pain control mechanisms
collectively constitute what Fields & Basbaum (1989)
refer to as the opioid-mediated-analgesia system
(OMAS).

The  physiological activation of  the
opioid-mediated-analgesia system When opiate
receptors and their opioid peptides were found
to be present in the central nervous system it was
assumed, because the administration of naturally
occurring opium and its derivatives has long been
known to have an analgesic effect, that the body’s
own opioid peptides must be capable of modul-
ating pain. Support for this idea came from find-
ing that a microinjection of morphine either into
certain midline nuclei in the brain stem or into the
substantia gelatinosa produces analgesia (Herz
et al 1970), and from the fact that the adminis-
tration of high doses of beta-endorphin into the
cerebrospinal fluid (Oyama et al 1980) and the
intravenous injection of an enkephalin analogue
(Calimlim et al 1982) has an analgesic effect.
Although it is now accepted that opioid peptides
exert their analgesic effect both at supraspinal and

spinal levels, the question that has to be addressed is:
under what circumstances is this OMAS activated?

It was thought that, because naloxone is an opiate
receptor antagonist with a particular affinity for
. receptors, that observations on the effects of this
substance on pain produced by various means might
throw some light on the matter. Unfortunately,
the results of experiments designed to study the
effects of naloxone on pain in man have proved
to be bewilderingly conflicting. As Woolf & Wall
(1983) point out, ‘each positive result is matched
by negative ones’, and they go on to say:

... the hodge-podge of conflicting results cannot
be explained by the use of inadequate doses since
many of the negative studies used higher doses
than the positive ones. It is obvious that there must
be an uncontrolled naloxone-reversible variable
unrelated to pain in these studies, which may well
be the degree of the subjects’ stress.

Now this would seem to be the nub of the mat-
ter — that both noxious inputs and stress activate
the OMAS. Whilst there is no doubt that a noxious
input brought about by stimulating A-delta affer-
ent nerve fibres, with, for example, acupuncture
needles, may activate the system, so also may this
be achieved either by environmental or surgical
stress (Gracely et al 1983).

Many experiments have been conducted by
Lewis et al (1980, 1981, 1982) on stress-produced
analgesia in rats. The rats were stressed by having
electric currents applied to their feet. Lewis and his
colleagues found that what determines whether or
not the analgesia produced by this type of shock is
naloxone reversible, and therefore opioid peptide
mediated or not, depends on its duration. Thus
the analgesia produced by foot shock applied for
30 minutes is naloxone reversible, whereas that
produced by foot shock applied for 3 minutes
is not.

It is important to note that it was only when
stress, such as that produced in these experiments
on rats with an electric shock, is applied for a rela-
tively long period that the OMAS is activated,
because Levine et al (1979) have similarly shown,
with respect to noxious stimuli, that this analgesia
producing system also only operates when such a
stimulus is of long duration. They demonstrated
this by showing that naloxone has little or no effect
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on relatively brief, experimentally produced pain
but markedly increases the intensity of any pro-
tracted pain such as that which may be experi-
enced following a dental operation.

In summary, therefore, it has now been estab-
lished that the OMAS is physiologically activated
either by a prolonged, intense, noxious stimulus or
some form of prolonged stress. A briefly applied
noxious or stressful stimulus is also capable of pro-
ducing analgesia. However, the question that has
been asked is whether they do so by activating
some less well-understood, non-opioid-mediated
system, because as will be discussed in Chapter 10,
the possibility that different analgesia-producing
systems are activated according to whether the
noxious stimulus is strong or weak is of considerable
relevance when it comes to considering whether or
not the pain suppressing mechanisms involved with
either prolonged or brief stimulation with acupunc-
ture needles are different.

Finally, it has to be said that the exact manner in
which endogenous opioid peptides achieve their
analgesic effect is not known. It is particularly con-
fusing that electrical stimulation, which presumably
has an excitatory action, and an opiate microinjec-
tion, which presumably has an inhibitory action,
both produce analgesia when applied to certain
midline brain stem nuclei. Fields & Basbaum (1989)
suggest that this is because ‘the opioid peptides
may act by inhibiting inhibitory interneurons, thus
disinhibiting the output neurons in these analgesia-
producing regions’.

Non-opioid peptide-mediated descending
systems

For many years now the morphine antagonist
naloxone has been used to investigate brain stem
stimulation-analgesia, the action of opiates intro-
duced into the central nervous system and the role
of endogenous opioid peptides in suppressing pain.

As long ago as 1965, Lasagna showed that
naloxone seemed to increase pain when adminis-
tered to experimental subjects already experien-
cing some level of clinical pain. A more recent
double-blind clinical study of postoperative den-
tal pain (Levine et al 1978) has demonstrated that
compared with a placebo, naloxone considerably
increased the intensity of pain.

However, it was not long before contradictory
reports started to appear, with Lindblom & Tegner
(1979) even questioning whether the endogenous
opioids are active in suppressing chronic pain as the
administration of naloxone in their patients did not
make the pain worse. Also, Dennis et al (1980) found
that the adminstration of naloxone does not impair
the analgesia produced by midbrain stimulation in
rats suffering pain produced by injecting formalin
subcutaneously.

Furthermore, as will be discussed again in
Chapter 10, despite the fact that there have been
many reports of acupuncture-induced analgesia
being suppressed by naloxone, Chapman et al
(1980) was unable to confirm this in a trial
designed to study the effects of acupuncture on
experimentally induced dental pain.

It is now accepted that one of the reasons for
these conflicting reports must be that there are sev-
eral descending control systems and that, whereas
one of these is opioid peptide mediated, others must
be mediated by various other transmitters. Most of
these have yet to be discovered and their transmit-
ters identified. However, it is now known that one
such system has its origin in the dorsolateral pons
where noradrenalin-containing cells project into the
spinal cord (Melzack & Wall 1988, p. 141).

Noradrenergic descending inhibitory system
Noradrenergic axons, which mainly arise in the
locus coeruleus in the pons, descend down the
spinal cord to bring about direct inhibition of dorsal-
horn-situated nociceptive neurons.

This system, like the OPMDIS, has projections
to it from the prefrontal cortex and arcuate nucleus
of the hypothalamus.

In addition, stimulation of A-delta nerves such
as happens when the skin is penetrated by an
acupuncture needle also brings this system into
action because the neospinothalamic tract up which
A-delta nociceptive information is conveyed has a
collateral projection to the locus coeruleus (Craig
1992).

It therefore follows that another reason for the
contradictory evidence concerning these various
descending inhibitory pain-modulating mechan-
isms is the likelihood that in some of the experi-
ments more than one of these systems is active at
any given time (Watkins & Mayer 1982).
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Diffuse noxious inhibitory controls Lebars et al
(1979) identified a powerful pain suppressing
system that they have called diffuse noxious
inhibitory controls (DNIC). The upper part of this
system is the subnucleus reticularis in the caudal
medulla (Villanueva et al 1988, 1990). From there,
projections descend down the dorsolateral funicu-
lus to dorsal horns where they have an opioidergic
effect on wide dynamic range transmission neurons
(Bernard et al 1990).

The importance of the DNIC system with
respect to acupuncture is that Bing et al (1991)
have shown that it is brought into action when
needle stimulation of A-delta nerves is carried out
anywhere on the body surface.

THE DISTINCTION BETWEEN
NOCICEPTIVE AND NEUROPATHIC PAIN

The tissue-damage type of nociceptive pain
described earlier in this chapter occurring as a
result of the activation and sensitisation of either
C-polymodal nociceptors in skin or Group IV
nociceptors in muscle has to be distinguished from
the neuropathic type of pain that develops as a
result of malfunction of either the peripheral or
central nervous system.

One reason for this so far as acupuncture is con-
cerned is that neuropathic pain is very much less
responsive than nociceptive pain is to this form of
therapy that acts by evoking activity in endogen-
ous opioid-peptide-mediated pain modulating
mechanisms. This is hardly surprising considering
that neuropathic pain is extremely resistant to the
effects of opioids (Portenoy et al 1990).

Therefore, before considering the use of acupunc-
ture (or for that matter any other form of therapy)
for the alleviation of persistent pain, it is essential
to establish whether it is of a nociceptive or neuro-
pathic type.

With certain types of pain, such as, for example,
post-herpetic neuralgia, trigeminal neuralgia and
central pain from spinal cord or brain stem dam-
age, there is usually no difficulty in recognizing it
to be of a neuropathic type. However, when pain
develops during the course of some neurological
disorder such as a stroke, multiple sclerosis, or sub-
acute combined degeneration, whilst it may be
neuropathic, it should not automatically be assumed

to be so, as, not infrequently, myofascial TrP noci-
ceptive pain develops in such disorders as the
result of the overloading of weakened muscles.
Similarly, with post-herpetic neuralgia, because
this neuropathic type of pain is difficult to allevi-
ate it may cause a patient to tense muscles in the
vicinity of the affected area and, as a consequence,
acupuncture-responsive nociceptive TrP pain may
develop as a secondary event.

Cancer is another commonly occurring disorder
where pain may be either nociceptive or neuro-
pathic and it is necessary to take this into consider-
ation when deciding how best to alleviate it
(Banning et al 1991), including whether or not to
attempt to do this with acupuncture (Filshie 1990).

Furthermore, it has to be remembered that
myofascial TrP nociceptive pain and neuropathic
pain may be present concomitantly. This may hap-
pen when an active TrP causes the muscle contain-
ing it to become shortened with, as a consequence,
the compression of underlying nerve roots (see
Ch. 7). And, conversely, it may happen when cervi-
cal or lumbar nerve root compression, for reasons
to be discussed in Chapter 7, causes TrP activity to
develop.

In order to differentiate between nociceptive
and neuropathic pain it is essential to pay close
attention to the patient’s description of the pain
and to carry out a carefully conducted clinical
examination.

Nociceptive pain of myofascial origin takes the
form of a widespread dull aching sensation with
tenderness of the tissues in the affected area and
systematic examination revealing the presence of
well-demarcated exquisitely tender TrPs some dis-
tance from it.

In contrast to this, neuropathic pain occurring
as a result of peripheral nerve injury or dysfunc-
tion is commonly described as being of a burning
nature or taking the form of shooting electrical
sensations that, though not necessarily painful, are
extremely distressing.

In addition, there is characteristically a latent
interval between the time that the neural damage
occurs and the onset of the pain. The intensity
of the pain usually increases gradually to reach
its maximum some weeks or months after onset.
During this time, the skin becomes markedly
hypersensitive so that it only requires a slight



66 ACUPUNCTURE, TRIGGER POINTS AND MUSCULOSKELETAL PAIN

breeze or the rubbing of clothes to bring on an
episode of pain (allodynia).

With neuropathic pain occurring as a result of
nerve injury or dysfunction, there is inevitably
some activation of nociceptors but the reason why
this type of pain differs from that which is entirely
nociceptive must be that the structural damage, as
pointed out by Fields (1987, p. 216), causes ‘dis-
ruption of the sensory apparatus so that a normal
pattern of neural activity is no longer transmitted
to the perceptual centers’. Melzack & Wall (1988,
p- 118), with reference to this, state:

... the presence of peripheral nerve damage is
signalled rapidly by nerve impulses and slowly
by chemical transport. The long-term end result
is that central cells whose input has been cut in
the periphery increase their excitability and
expand their receptive fields ... The duty of sens-
ory cells is to receive information. When cut off
from the source of their information, the cells
react by increasing their excitability to such an
extent that they begin to fire both spontaneously
and to distant inappropriate inputs.

From experiments with the C nerve inactivator
capsaicin, it has been shown that it is due to dam-
age to C fibres that the prolonged central effects
develop (Melzack & Wall 1988, p. 181). It is this
central cell hyperexcitability which is responsible
for various sensory abnormalities detectable on
clinical examination.

When the skin over an area of the body affected
by neuropathic pain and over a non-painful area
(preferably the contralateral mirror image region)
are in turn gently brushed with strands of cotton
wool the sensation produced over the affected
area is abnormally intense (hyperaesthesia). It may
also be unpleasant (dysaesthesia) or even painful
(allodynia). The noxious sensation produced by
sticking a pin into the skin overlying an area
affected by this type of pain is also far more intense
than when such a stimulus is applied to skin in a
non-painful area (hyperalgesia).

In addition, with neuropathic pain the phenom-
ena of summation, spatial spread, and after dis-
charge are often present. When the skin over an
area affected by neuropathic pain is repeatedly
pricked with a pin for 30 seconds or more the

perceived intensity grows with successive stimuli
(summation); this unpleasant sensation may also
spread beyond the area stimulated (spatial spread);
also, it may persist after the stimulation has been
discontinued (after discharge).

THE EMOTIONAL ASPECTS OF PAIN

Finally, it is necessary to examine the emotional
aspects of pain and to discuss what influence these
may have on the assessment and treatment of
chronic pain. Pain is a complex physico-emotional
experience with its emotional component largely
determining how much suffering it causes. It is,
therefore, not surprising that in describing pain,
no matter whether it is nociceptive, neuropathic or
entirely of emotional origin, patients are liable to
include not only adjectives like aching, tingling or
burning to describe its sensory qualities, but also
adjectives like depressing, horrible or excruciating
to convey the suffering caused by it.

Melzack & Torgerson (1971), in recognizing that
there are three main categories of pain experience —
sensory, affective and evaluative — drew up the
McGill Pain Questionnaire and this, together
with a subsequently introduced shortened version
(Melzack 1987) has been shown to be of consider-
able value in the assessment of pain. It is, however,
because all types of pain experience have an emo-
tional component that it must never be assumed
that pain is due to some primary psychological
disturbance simply because a patient uses a
predominance of affective terms to describe it.

Pain may very occasionally be a hallucinatory
sensation experienced by schizophrenics. It may
also be a manifestation of conversion hysteria or
hypochondriasis. It therefore has to be admitted
that there is such an entity as psychogenic pain
(Feinmann 1990) but there are good grounds for
believing that this is relatively rare and that affect-
ive disorders such as anxiety or depression are
mostly the result of chronic pain rather than the
cause of it.

The relationship of emotional factors to chronic
pain can be assessed by giving patients with it spe-
cially designed standardized questionnaires such
as the Minnesota Multiphasic Personality Inventory
(MMPI). Sternbach et al (1973) used this inventory
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to compare the relative significance of psychologi-
cal symptoms occurring in patients with acute
(i.e. less than 6 months’ duration) and chronic low-
back pain. They found that although those with
the shorter history of pain had elevated scores
on the scales for depression, anxiety, hysteria and
hypochondriasis, the scores were significantly
higher in those with chronic pain. The MMPI was
also used by Sternbach & Timmermans (1975) in
their study of 113 patients with low-back pain of at
least 6 months’ duration. An assessment was
made before and after either surgery followed by
rehabilitation or rehabilitation only. From this
assessment it was found that there was a signifi-
cant decrease in the hysteria, depression, anxiety
and hypochondriasis scales following successful
alleviation of the pain.

Observations such as these confirm that chronic
pain is usually the cause rather than the result of
neurotic symptoms and Melzack & Wall (1988,
p- 32) in discussing this conclude:

It is evident from studies such as these that it is
unreasonable to ascribe chronic pain to neurotic
symptoms. The patients with the thick hospital
charts are all too often prey to the physicians’
innuendos that they are neurotic and that their
neuroses are the cause of the pain. Whilst psy-
chological processes contribute to pain, they are
only part of the activity in a complex nervous
system. All too often, the diagnosis of neurosis as
the cause of pain hides our ignorance of many
aspects of pain mechanisms.

The error of failing to recognize pain as being
organic in origin and considering it to be entirely
psychological most commonly occurs in my experi-
ence when myofascial TrP activity causes pain to
persist long after all clinical evidence of tissue
damage has disappeared (Ch. 7). This error, of
course, is particularly likely to be made when the
pain has led to the development of appreciable
anxiety or depression or both. The reason why this
mistake is so frequently made is clearly because of
a widespread failure amongst health professionals
to search for myofascial TrPs when attempting to
find a cause for persistent pain.

It is as a result of this that many injustices are
committed concerning the cause of protracted
pain in accident compensation cases. Accidents

undoubtedly give rise to much psychological dis-
tress (Muse 1985, 1986) but this does not mean that
post-accident pain that does not respond readily to
some of the more conventional methods of treat-
ing organic pain is necessarily psychological in
origin and in some way associated with an uncon-
scious or even at times a conscious desire for
compensation.

Such an assumption is all too prevalent and in
the past has led experienced physicians such as
Henry Miller (1961, 1966) to believe that once
compensation is awarded, persistent post-accident
pain invariably starts to improve. That this is not
so has been demonstrated by Mendleson (1982,
1984) who, from a study of accident compensation
cases in Australia, concludes that ‘patients are not
cured by the verdict’, and that, in general, the pain
remains as intense after the financial settlement as
before. This is confirmed by Melzack et al (1985)
who, in commenting both on Mendelson’s find-
ings and their own psychological studies of acci-
dent compensation cases, states:

. the phrase ‘compensation neurosis’ is an
unwarranted, biased diagnosis. Not only are the
disability and pain not cured by the verdict but
compensation patients do not exaggerate their
pain or show evidence of neurosis or other psy-
chopathological symptoms greater than those
seen in pain patients without compensation.

From serving on medical appeal tribunals that
deal with people seeking compensation for post-
accident disablement, it has become evident to me
that of those who seek financial assistance because
of persistent pain only relatively few are malinger-
ers. This observation is in keeping with that of
Leavitt & Sweet (1986) in their study of the
frequency of malingering amongst patients with
low-back pain.

What, however, has become apparent to me is
that a disturbingly large number of these claimants
are allowed to suffer from the myofascial pain syn-
drome for unnecessarily long periods of time sim-
ply because the dictum laid down by Livingston
as long ago as 1943 is so frequently ignored. He
said that in every case of persistent pain following
trauma it is essential to search for TrPs. It was
because Crue & Pinskey (1984) did not do this that
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they failed to find a nociceptive peripheral input in
a group of patients with chronic back pain; intro-
duced the totally inept diagnostic term ‘chronic
intractable benign pain’; and made the unwar-
ranted assumption that such pain is a central
phenomenon — a polite way of saying ‘it is all in
the mind!” As Rosonoff et al (1989) have now
shown, in 96-100% of patients with chronic low-
back or neck pain of the type studied by Crue &
Pinskey, the pain emanates from myofascial TrPs.

Finally, it is necessary to reiterate that whilst
anxiety is rarely the cause of pain, persistent pain
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INTRODUCTION

In this chapter there will firstly be an account of cur-
rent knowledge concerning what is widely known
as the myofascial pain syndrome, or what will be
called here the myofascial trigger point (MTrP) pain
syndrome, in order to draw attention to the all-
important source of the pain and the one to which
treatment with acupuncture has to be directed.

This will be followed by a review of what is
presently known about the fibromyalgia syndrome
(FS) because, although due to the complexity of this
disorder its treatment perforce has to include the
employment of a wide variety of pharmacological
agents and physical forms of therapy, acupuncture
is becoming increasingly often included amongst
these.

MYOFASCIAL TrP PAIN SYNDROME

Nociceptor activity at MTrP sites is one of the com-
monest causes for musculoskeletal pain developing
(Travell 1976). And yet despite the appearance of
numerous wide ranging reviews of the MTrP pain
syndrome in recent years, including those by
Baldry (2001), Gerwin (1994), Hong (1999), Hong &
Simons (1998), Mense (1990, 1993 a, b; 1997, 2001),
Mense et al (2001), Rachlin (1994), Simons (1996,
1999), Simons et al (1999) and Travell & Simons
(1992), the importance of searching for MTrPs when
investigating the cause of pain of uncertain origin is
still not sufficiently well recognized.

In an attempt to redress this unfortunate state
of affairs, the incidence, pathophysiology, clinical
characteristics and criteria for the diagnosis of the
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MTrP pain syndrome will be discussed at some
length.

Incidence

There have been no large epidemiological studies
but as McCain (1994) states, ‘anecdotal evidence
from expert examiners suggest that MTrP pain syn-
drome is a very common condition, particularly in
industry, where it is a frequent cause of disability
after trauma’. Confirmation that the incidence of
this syndrome is high also comes from Fricton et al’s
(1985) finding that 54.6% of a large group of patients
with chronic head and neck pain had pain emanat-
ing from MTrPs; from Skootsky et al’s (1989) finding
that 85% of patients presenting with low-back pain
to a general internal medicine practice had MTrPs
as the source of their pain; and from Schiffman et al
(1990), who in an epidemiological study of orofacial
pain in young adult females, found that in 50% of
them the pain emanated from MTrPs.

MTrP pain mainly affects adults but children may
also develop it (Aftimos 1989, Bates & Grunwaldt
1958, Fine 1987). Unlike the fibromyalgia syndrome,
in which over four-fifths of patients are females
(Yunus 1989) the incidence of the MTrP pain syn-
drome is about the same in both sexes.

Pathophysiology of myofascial TrPs

Myofascial TrP sites

The principal TrPs in a muscle are located at its
centre (central TrPs) in the motor endplate zone.
This zone is where the motor nerve on entering a
muscle divides into a number of branches with each
of these, as Salpeter (1987) has shown, having a ter-
minal claw-like motor endplate embedded in the
surface of a muscle fibre (Fig. 7.1). When a centrally
placed MTrP becomes active the muscle fibre con-
taining it becomes so markedly contracted as to
form a taut band and then because of the tension in
this, an enthesopathy may develop at the fibre’s lat-
eral attachments with, as a consequence, the produc-
tion of TrP activity at these sites (attachment TrPs).

Structures present at a MTrP site

Each MTrP contains a neurovascular bundle. This
contains a motor axon with branching motor

nerve endings that have terminal motor endplates
with juxtapositional contraction knots. In add-
ition, the bundle contains nociceptive and proprio-
ceptive sensory afferents; also, blood vessels with
closely related sympathetic fibres (Fig. 7.1).

Physiological contraction of a muscle fibre

When, as a result of alpha-motor neuronal activity
in the spinal cord’s anterior horn, a nerve action
potential enters the central part of a muscle fibre,
acetylcholine becomes liberated from the motor
endplate’s synaptic clefts and causes the muscle
fibre to contract.

Development of contraction knots at MTrP sites

When a MTrP develops pain-producing activity,
the release of an appreciable amount of calcitonin
gene-related peptide from its activated and sensi-
tized nociceptor sensory afferents causes an exces-
sive amount of acetycholine to be liberated from

SAs

Figure 7.1 Diagramatic representation of part of a
myofascial trigger point showing two motor endplates
(MEPs) and juxtapositional contraction knots (CKs); also a
neurovascular bundle (NB) containing motor nerves
(MNs), nociceptive and proprioceptive sensory afferents
(SAs) and blood vessels (BVs) with closely associated
sympathetic fibres. Note: in normal muscle fibre (NMF)
the sarcomeres are of equal length. In a muscle fibre
containing a contraction knot there is a shortening of the
sarcomeres at that site and compensatory lengthening of
them on either side.
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dysfunctional motor endplates so that the muscle
fibres into which these are embedded then become
so markedly contracted as to form contraction
knots. These were first identified by Simons &
Stolov (1976) when during the course of palpating
muscles in dogs they identified points of tenderness
with characteristics similar to those of human
MTiPs. On examining longitudinal sections of
biopsy material taken from these sites under the
microscope they found that the muscle fibres con-
tained fusiform swellings (contraction knots). They
also observed that each of them was located in close
proximity to a motor endplate and was approxi-
mately about the same length as it. They concluded
that a knot of this type is a segment of muscle
fibre which has become abnormally thickened as a
result of its sarcomeres having become consider-
ably shortened; and that the reason why the sar-
comeres on either side of it are considerably thinner
is because of compensatory stretching (Fig. 7.1).

Electrical activity at myofascial TrP sites

Knowledge concerning motor endplate activity
at MTrP sites has recently been considerably
advanced by electromyographic (EMG) studies. The
first to examine a MTrP’s electrical activity were
Weeks & Travell (1957), who recorded a series of
high-frequency spike-shaped discharges with an
amplitude of approximately 1000 0V and a dur-
ation of 1-3m/s from MTrP sites in the trapezius
muscle. The next to turn their attention to this were
Hubbard & Berkoff (1993) who, from working with
a monopolar EMG needle, recorded similar high-
amplitude spike activity of about 100-700 nV and
a continuous low amplitude potential of about
50wV at active TrP sites in the trapezius muscle.
They decided that:

... the activity is not localised enough to be gen-
erated in an endplate, nor does it have the
expected location or waveform morphology for
end plate activity. We theorize that TrP EMG
activity is generated from sympathetically stimu-
lated intrafusal muscle fibre contractions...

A theory that led them to conclude that:

... a MTrP is located in the muscle spindle as the
intrafusal fibres of this are sympathetically
innervated ...

It has to be said, however, that EMG studies car-
ried out both in the middle of the 20th century and
again more recently have not provided support
for this. Jones et al (1955), using an iron deposition
technique to confirm the position of their needle,
recorded an electrical activity of 50-700 wV when
they inserted it into muscle at a site which histo-
logically was shown to have iron deposited around
a number of small nerve endings. And, although
this wave pattern was similar to the one Hubbard &
Berkoff believed arose in a muscle spindle, they
were unable to identify such a structure within
the vicinity of their recording needle. Furthermore,
their observations that denervation abolished the
electrical activity, that the insertion of the needle
into the site gave rise to acute pain and also led
to the development of brief muscle twitches (see
local twitch response p. 86) all strongly suggest, as
Gerwin (1994) has pointed out, that the plexus of
motor nerves into which their needle was inserted
was at a MTrP site.

More recent evidence that a MTrP is not located
at a muscle spindle but rather in the vicinity of
branches of a muscle’s motor nerve and their ter-
minal motor endplates comes from studies carried
out by Simons et al (1995a,b,c,d) who, in the carry-
ing out of these, employed a fivefold higher ampli-
fication and a tenfold increase in sweep speed for
their recordings than had been previously used
(Simons et al 1999).

With this technique (Fig. 7.2), they recorded from
active MTrP sites intermittent high-amplitude
biphasic spike potentials (100-600 V) similar to
those recorded firstly by Weeks & Travell and then
by Hubbard & Berkoff. They also drew special
attention to having in addition to this recorded
spontaneous electrical activity (SEA) made up of
constantly present continuous low-amplitude noise-
like action potentials (10-50 pv).

It is now clear from studies carried out by
Heuser & Miledi (1971) and others that this SEA
found at a MTrP site corresponds to an abnormal
pattern of motor endplate electrical activity brought
about by an excessive release of acetylcholine
(Hong 1999).

Support for the belief that MTrPs are not located
in muscle spindles but in motor endplate zones
also comes from the finding made by Cheshire
et al (1994) that it is possible to abolish the pain
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Rights were not granted to include this figure in electronic media.
Please refer to the printed publication.

Figure 7.2 Spontaneous electrical activity (SEA) and spike characteristic of an active locus in a human trigger point.
Both records are of essentially the same activity; the difference is in the recording speed. A, slow speed which presents
a one-second record that shows the general pattern of activity, but little detail. B, recording at 10 times faster speed
(0.1s record) that shows the noise-like spontaneous activity of low amplitude and two superimposed, intermittent,
sharp, initially negative spikes of high amplitude. Amplification is less for the slow record. Reproduced from Simons

1996, with permission.

emanating from a MTrP by injecting the botu-
linum A toxin into it as the effect of this substance
is to block the release of acetylcholine from motor
nerve terminals.

A MTrP's GrouplV nociceptors

For reasons stated in Chapter 6, there are grounds
for believing that the pain that develops when
MTrPs become active does so as a result of the acti-
vation and sensitisation of Group IV nociceptors.

Activation of a MTrP's Group IV nociceptors

As discussed at some length in Chapter 6, this is
brought about in two ways. Firstly, by a high-
intensity noxious stimulus transiently deforming
Group IV sensory afferent nerve endings and by so
doing causing electrical changes to take place that
culminate in the development of propagated action
potentials in them. Secondly, by this type of stimu-
lus releasing from vesicles in these nerve endings
the neuropeptides Substance P (SP) and calcitonin
gene-related peptide that, by having a vasodilatory
effect and giving rise to an increase in vascular
permeability, cause oedema to develop and algesic
vasoneuroactive substances such as bradykinin,
serotonin, potassium ions and histamine to be lib-
erated (Sicuteri 1967).

With respect to this, however, it is of interest
to note that the nociceptive sensory afferents in

muscle contain much less SP and calcitonin gene-
related peptide than their counterparts in the skin
(McMahon et al 1989).

It has been suggested that the teleological
reason for this may be because these neuropep-
tides cause the tissues to become oedematous and
if this was allowed to become excessive in skeletal
muscle, encased as it is in unyielding fascia, it
would be liable to become ischaemic or even
necrotic (McMahon et al 1984).

Sensitisation of a MTrP's Group IV nociceptors

As also discussed in Chapter 6, bradykinin not
only activates nociceptors but also sensitizes them
with, as a consequence, a lowering of their thresh-
old so as to make them responsive not only to high-
intensity noxious stimuli, but also to low-intensity
mildly noxious or innocuous ones (Mense 1993b).
In addition, it has the effect of releasing prosta-
glandins of the E type (particularly E2) from dam-
aged tissue cells (Jose et al 1981). And these in turn
have a powerful nociceptor sensitizing effect.

It is this sensitisation of its nociceptors that
makes a MTtP so exquisitely tender that when firm
pressure is applied to the tissues overlying it the
patient involuntarily carries out a reflex flexion
withdrawal movement — the ‘jump’ sign (Kraft et al
1968) and may, on occasions, utter an expletive — the
‘shout “ sign. It is this latter vocal reaction that led
the 5th century Chinese physician Sun Ssu-Mo to



Myofascial trigger point pain and fibromyalgia syndromes

77

call these points of maximal tenderness in muscle ah
shih (oh yes it hurts) points (Lu & Needham 1980).

Factors responsible for development of
MTrP nociceptor activity

Trauma

The usual reason for MTrP nociceptor activity
developing is the subjection of muscle to the
high-intensity stimulation provided by trauma.
This may be brought about either by a direct
injury to a muscle or by the sudden or repeated
overloading of it. Alternatively, it may develop
when a muscle is subjected to repeated episodes of
microtrauma, such as occurs with a repetitive
strain injury (see Ch. 15).

Anxiety

Not uncommonly a patient who, because of anx-
iety, holds a group of muscles in a persistently con-
tracted state develops MTrP activity in them. One
suggested reason for this happening is because
of sympathetic nerve overactivity (McNulty et al
1994). Another possibility is that it is brought about
as a result of psychologically determined stimula-
tion of brain-stem structures. This is because neu-
rons in the brain stem’s reticular tissue have axons
that project upwards to the thalamus and hypo-
thalamus, and axons that project downwards to the
spinal cord’s alpha motor neurons. These, in turn,
have connections with MTrP’s motor endplates.

Radiculopathic compression of motor nerves

Chu (1995, 1997), during the course of carrying
out electromyographic studies in patients with
persistent back pain, has observed that when this
occurs as a result of spinal nerve root entrapment,
such as from spondylosis or disc prolapse in the
cervical or lumbar region, it may be followed by
pain arising as a result of the secondary develop-
ment of TrP activity in the paraspinal muscles.
With reference to this Simons et al (1999) state that
‘there is much clinical evidence that compression
of motor nerves can activate and perpetuate the
primary TrP dysfunction at the motor endplate’.

Muscle wasting

TP activity may develop in muscles that have
become weakened and overloaded such as a result
of malignant disease or various neurological dis-
orders. Examples of the latter include poliomyelitis,
motor neurone disease and strokes.

With respect to strokes, TrP nociceptive pain may
develop during the recovery stage when weakened
muscles become overloaded during attempts to
restore movements to them. It may also arise in con-
junction with glenohumeral joint capsulitis pain in
cases where following a stroke the joint has not
been kept adequately mobilized.

This TrP-evoked nociceptive pain of a dull
aching character, because it is liable to radiate down
a limb affected by a stroke has to be distinguished
from post-stroke neuropathic pain that arises as a
result of damage to the central nervous system
(central pain). This, however, is not usually difficult
as the latter often takes the form of a severe burn-
ing, similar to that experienced when a hand is
plunged into ice cold water. Alternatively, it may be
either a lacerating, shooting, squeezing or throb-
bing type of sensation.

Muscle ischaemia

TrP activity may arise in muscles that have become
ischaemic because of arterial obstruction sufficient
to cause the development of intermittent claudica-
tion (see Ch. 18). It may also develop in muscles
that have become ischaemic as a result of neuro-
logical disease — induced spasticity (Mense 1993b).

Visceral pain referral

Pain arising as a result of visceral disease is fre-
quently referred to both skin and muscles. When
this happens TrPs in muscles situated in this zone
of pain referral are liable to become active with the
production of superimposed MTrP pain.

There are grounds for believing that the under-
lying reasons for this happening (Gerwin 2002,
Giamberardino et al 2002) are because the dorsal
horn neurons activated by a sensory afferent input
from visceral nociceptors also have a similar input
from muscle nociceptors. And because the central
sensitisation brought about as a result of the sens-
ory afferent barrage sustained by these convergent
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viscero-somatic dorsal horn neurons results in an
expansion in the number and size of their receptive
fields (see Ch. 6).

An example of when this may happen is TrP
activity developing in anterior chest muscles fol-
lowing the referral to them of coronary heart dis-
ease pain. Another is TrP activity developing in
abdominal muscles following the referral of pain
to them from a peptic ulcer.

Other causes

TrPs may also become active when the muscles
containing them are exposed to adverse environ-
mental conditions such as damp, draughts, exces-
sive cold or extreme heat (Melzack & Wall 1988).

Primary, secondary and satellite
active MTrPs

An active MTrP is one whose nociceptors have
become sufficiently activated and sensitized for
pain to be referred from it to a site some distance
away (zone of pain referral). Active MTrPs are of
three types — primary, secondary and satellite.

Primary MTrPs

These are TrPs whose nociceptor activity in a
muscle or a group of muscles is primarily responsi-
ble for the development of the MTrP pain syndrome.

Secondary MTrPs

These are TrPs that develop activity in the initially
affected muscle or group of muscles’ synergists or
antagonists. They develop activity in the synergists
when these become overloaded as a result of com-
pensating for the weakened primarily affected
muscles and in the antagonists when these become
overloaded as a result of combating the tension in
and shortening of the primarily affected ones.

Satellite MTrPs

These are TrPs that become active when the muscle
in which they are present is situated in a primarily
affected muscle’s zone of TrP pain referral. Pain
from these satellite TrPs is then referred to an even

yet more distant site. For example, it is not uncom-
mon for a TrP in the lower part of the posterior
chest wall to refer pain to the buttock and for pain
from satellite TrPs in the gluteal muscles to then be
referred down the leg.

Latent MTrPs

A latent MTrP is one whose nociceptors have
become activated and sensitised but not enough
to cause pain to develop. Nevertheless, the nocicep-
tor sensitisation makes it sufficiently tender for
a ‘jump’ and ‘shout’ reaction (see p. 85) to be elicited
when firm pressure is applied to the overlying tis-
sues. It, therefore, follows that latent TrPs are liable
to be found when examining the muscles of pain-
free people. Sola & Kuitert (1955), during the course
of examining 200 fit young people in the American
Air Force (100 males, age range 17-27 years; and 100
females, age range 18-35 years) found latent TrPs to
be present in 45 of the males and 54 of the females.

The natural history of MTrP pain

MTrP pain may disappear spontaneously once the
inflammatory reaction responsible for releasing
nociceptor activating and sensitizing substances
has resolved.

Not infrequently, however, the pain persists
long after tissue healing has taken place. This is
liable to cause much diagnostic confusion as all too
often it is erroneously concluded that this prolonga-
tion of the symptom for months or even years in
the absence of physical signs of tissue damage can-
not possibly be organic and that the person com-
plaining of it must be neurotic. This may lead to the
person concerned being unnecessarily referred for
psychiatric assessment.

Alternatively, it may mistakenly be assumed
that the pain is being consciously or unconsciously
allowed to persist in an attempt by the person con-
cerned to gain financially from it. The case outlined
below typifies this.

A man (27 years of age), whilst at work, fell from a
ladder on to his back. This caused considerable
bruising and pain in the lower lumbar and sacral
regions. Radiographs of the spine showed no evidence
of a fracture and all signs of soft-tissue damage fairly
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quickly disappeared. The pain, however, persisted and
when 6 months later it continued to be disabling
despite intensive physiotherapy an orthopaedic
surgeon expressed the opinion in his report that this
might be due to the patient subconsciously
exaggerating his symptoms in the hope of claiming
industrial compensation. Nothing, however, could have
been further from the truth for the patient, frustrated
by his poor response to physiotherapy, asked his
general practitioner if he thought acupuncture might
be helpful and as a consequence was referred to me
for assessment.

On examination, several TrPs were found to be
present in muscles on both sides of the lower back.
The pain from these was alleviated after they had
been deactivated with dry needles on four occasions
at weekly intervals. He was then only too glad to get
back to work with no thought of trying to claim
compensation.

Mechanisms responsible for MTrP
pain's persistence

As it is not certain why MTrP pain tends to persist
long after all evidence of soft-tissue damage has
disappeared it is only possible to hypothesize about
this (Mense 1990).

The four mechanisms that have to be consid-
ered are (1) the development of dorsal horn
neuronal plasticity; (2) the development of self-
perpetuating ischaemic changes at MTrP sites;
(3) the development of self-perpetuating activity
in motor efferents; and (4) the development of
such activity in sympathetic efferents. Each of
these will be considered in turn.

Spinal dorsal horn neuroplasticity

As stated in Chapter 6 the sensory afferent barrage
set up when nociceptors become activated and
sensitized eventually causes dorsal horn transmis-
sion neurons to develop the neuroplastic changes
known as central sensitisation. It, therefore, fol-
lows that when MTrP nociceptors have been sub-
jected to prolonged high-intensity stimulation this
central sensitisation must inevitably develop and
one of its effects is to cause the pain that emanates
from them to persist (Mense 1993b).

Development of self-perpetuating ischaemic
changes at MTrP sites

When the MTrP nociceptor-sensitizing substances
bradykinin and prostaglandins are released into
the tissues as a result of trauma-induced inflam-
mation, they give rise to the development of both
vasodilatation and increased vascular permeabil-
ity. The effect of this is to cause oedema to develop
with compression of veins and resultant tissue
ischaemia. As a consequence of this a vicious circle
is liable to be created because the ischaemia then
leads to the release of still more MTrP nociceptor-
sensitizing chemical substances.

Self-perpetuating circuits between a MTrP
and the spinal cord motor efferent activity
(Fig. 7.3, lower drawing)

Fields (1987) has postulated that the sensory affer-
ent input to the spinal cord from activated and
sensitized MTrP nociceptors projects not only to
dorsal horn nociceptive neurons but also to ven-
tral horn-situated motor neurons with, as a result,
the setting up of motor efferent activity. And it
was thought by him that this in turn may cause
the muscle containing the TrP to go into sufficient
spasm to make it ischaemic with, as a consequence,
the release of still more MTrP nociceptor activat-
ing substances and the development of a self-
perpetuating circuit.

It requires, however, a very considerable amount
of spasm to render a muscle ischaemic and the
more likely explanation is that it is the effect of
this motor efferent activity on a MTrP’s dysfunc-
tional motor endplates that leads to the perpetu-
ation of its nociceptor activity.

Sympathetic efferent activity (Fig. 7.3,
top drawing)

Livingston (1943) was the first to put forward
the hypothesis that a self-perpetuating circuit of
this type may also be set up by the development
of efferent activity in the sympathetic nervous
system. He did this in an attempt to explain the
persistence of pain in his patients with the sym-
pathetic disorder currently called the complex
regional pain syndrome-type 1 (RSD). With some
of them the disorder was of a primary type and
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Figure 7.3 Livingston's vicious
circle. Top: A stimulus delivered at S
activates a primary afferent
nociceptor that, in turn, activates
the sympathetic preganglionic
neuron in the intermediolateral
column (IML). The preganglionic
neuron activates the noradrenergic
postganglionic neuron in the
sympathetic ganglion (SG), which
sensitizes, and can activate, primary
afferent nociceptors (H) which, feed
back to the spinal cord, maintaining
the pain. Bottom: Nociceptive input
may also set in motion another
nociceptive input by activating
motoneurons that cause muscle
spasm. Prolonged muscle spasm
activates muscle nociceptors which
feed back to the spinal cord to
sustain the spasm.

In both situations, the original
noxious stimulus sets in motion a
spreading and potentially self-
sustaining process. In some cases the
precipitating noxious input may be
trivial and short lasting. In such cases,
blocking the spasm or interruption of
the reflex loops may provide long-
lasting relief. Reproduced with
permission from Howard Fields' Pain,
McGraw Hill 1987.

with others there was concomitant MTrP activity
(see Ch 8).

His theory was that a MTrP’s nociceptive sens-
ory afferent input to the spinal cord, on reaching it,
is in some cases liable to activate sympathetic pre-
ganglionic neurons in the intermediolateral column
situated between the dorsal and ventral horns. And
that this, in turn, causes noradrenergic postgan-
glionic neurons in the sympathetic chain to become
activated with, as a consequence, the release of
noradrenaline (norepinephrine), which then helps
to maintain MTrP nociceptor activity. This hypoth-
esis has since received support from in vitro experi-
mental rat muscle receptor studies carried out by
Kieschke et al (1988).

All this notwithstanding, it has to be said that
often there is no clinically obvious muscle spasm

or sympathetic involvement to account for the
long-term persistence of MTrP activity. The follow-
ing case is a good example of this.

A 65-year-old woman was referred to me with a pain
in the lateral chest wall that had been present for

31 years! On examination there was no evidence of
sympathetic involvement and no muscle spasm. There
were, however, three well-defined TrPs in the serratus
anterior muscle and despite the exceptionally long
history it only required the deactivation of these by
means of dry needling on three occasions for the pain
to disappear. She stated that the pain had developed
as a result of trauma to the chest wall incurred when
31 years previously she fell off her bicycle. She
complained to doctors on many occasions about the
pain but it was not until she eventually had to consult
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a physician about her heart that the TrP origin of this
long-standing pain in the lateral chest wall was
recognized.

MTrP pain referral

Lewis (1942) was one of the first to point out that
pain that develops as a result of the application of
anoxious stimulus to the skin is accurately located
by the brain, but that pain that develops as a result
of trauma to muscle is perceived as arising some
distance away from the affected site.

It was also about that time, as discussed in
Chapter 4, that John Kellgren was able to
demonstrate that pain emanating from what
would now be called a MTrP, is referred to a site
some distance from it (zone of pain referral). And
that not only is the MTrP itself exquisitely tender,
but that there is also a certain amount of tender-
ness of the healthy tissues in the zone of pain
referral.

Since then many hypotheses have been put for-
ward to explain MTrP pain referral, but despite
considerable progress having been made in our
understanding of the neurophysiology of pain,
the reason for it happening is still not certain. The
theories that have been advanced include conver-
gence—facilitation, convergence—projection and
central sensitisation.

Convergence-facilitation and
convergence-projection theories

These two theories, the first put forward by
Mackenzie (1909) and the second by Ruch (1949) to
explain the referral of visceral pain, may also apply
to the referral of muscle pain. This is because of the
extensive convergence of sensory afferent inputs to
the dorsal horn, with neurons to which muscle
afferents project, also processing noxious informa-
tion generated in nociceptors in other tissues,
including viscera.

The assumption underlying these two theories
with respect to the referral of MTrP pain is that this
takes place because information transmitted cen-
tripetally from these dorsal horn-situated conver-
gent neurons is not sufficiently specific for the
brain to be able to distinguish between inputs to
the spinal cord from various sources. The validity

of this supposition, however, has to be questioned
in view of people usually having little or no diffi-
culty in determining whether a pain is arising
from either skin, muscle or a viscus.

Central sensitisation

Animal experiments carried out by Mense (1990,
1994) have shown that dorsal horn neurons with
sensory afferent inputs from nociceptors in a
muscle are capable of changing both the size and
number of their receptive fields in response to the
application of a noxious stimulus to the muscle.
Mense (2001), therefore, suggests that the referral
of MTrP pain may be due to the neuroplastic
changes that develop in dorsal horn neurons in the
phenomenon known as central sensitisation with,
as part of this process, enlargement and increased
sensitivity of dormant nociceptive neurons’ recep-
tive fields and a concomitant opening up of previ-
ously silent synaptic connections.

Specific patterns of MTrP pain referral

It has for long been known that pain referred from
MTiPs does not follow a segmental or nerve root
distribution pattern (Travell & Bigelow 1946). It is
no doubt because of this that the majority of clin-
icians, when presented with pain of MTrP origin,
fail to recognize it as being of organic origin (Bonica
1957). Yet, as discussed in Chapter 5, it was at least
50 years ago that Good in Britain, Kelly in Australia
and Travell & her colleagues in America, all showed
in numerous profusely illustrated reports, that each
individual muscle in the body has its own specific
pattern of TrP pain referral.

Admittedly, the clinical picture becomes some-
what confused when, as so often happens, there is
a composite pain pattern due to more than one
muscle being affected. However, knowledge of
all the various individual patterns, each of which
has to be learnt separately, reduces the chances of
overlooking the myofascial origin of such pain
and gives much needed guidance as to which
muscles in particular should be examined in order
to find the TrPs responsible for it.

With respect to this, it should be noted that,
although MTrPs are exquisitely tender to touch,
somewhat surprisingly, patients themselves are
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nearly always totally unaware of their presence
and, therefore, cannot be of any assistance when a
search for them is being made. It also has to be
remembered that pain from any one TrP is often
felt a considerable distance away from it. For
example, TrP activity in the levator scapulae muscle
gives rise to pain that is felt not only at the base of
the neck and down along the inner border of the
scapula but it may also extend upwards towards
the occiput, downwards along the inner side of the
arm and occasionally around the chest wall. It is
because a knowledge of the various specific pat-
terns of MTrP pain referral is therefore so essential
that, during the course of this book, each one will
be described in detail.

Directions in which MTrP pain is referred

Simons (1993) has estimated that in 48% of muscles
MTiP pain is referred in a downwards direction; in
17% it is referred both locally and downwards; in
10% it is confined to the region around the MTrP;
in 20% it is in an upwards and downwards direction;
and in only 5% is it in an upwards direction alone.

MTrP pain pathways and their relationship to
those taken by Chinese acu-tracts When, during
the 17th century, news reached the Western world
that the Chinese believed in the existence of struc-
tures now known in the West as acu-tracts, chan-
nels or meridians and had precisely defined the
various courses taken by them, they were immedi-
ately dismissed as figments of their imagination, as
it was impossible to demonstrate their presence
anatomically. However, when one comes to study
the paths taken by pain referred from MTrPs it is
remarkable how often these coincide with those of
Chinese acu-tracts.

Macdonald (1982) describes how he persuaded
52 consecutive patients with chronic musculoskel-
etal pain seen in his practice, to draw maps of their
pain on diagrams of the human body. Somewhat to
his surprise, he found that 85% of them drew thin
lines linking one area of pain with another. And
even more surprisingly he found that 96% of these
thin lines corresponded with that of the course
taken by one or another of the acu-tracts (merid-
ians) described by the ancient Chinese.

One of his patient’s response to needle stimu-
lation was particularly remarkable insomuch as

Figure 7.4 The pattern of sensation drawn by a patient
on an outline of the body following the insertion of a
needle into his heel. Reproduced with permission from
Alexander Macdonald's Acupuncture from Ancient Art to
Modern Medicine, 1982.

that whenever a needle was inserted into him he
had a feeling of ‘warm water” flowing from it; and,
although the patient had no previous knowledge
of Chinese acupuncture, when needles were
inserted into various parts of his body, the paths
taken by this ‘water’ coincided with those taken
by meridians. Figure 7.4 shows the drawing the
patient made of the path taken by it flowing up his
leg and back from a needle inserted into the heel
and by comparing it with Figure 7. 5 it will be seen
that this is identical with that taken by the tradi-
tional Chinese ‘urinary bladder’ meridian.

Needle-evoked sensations

As will also be discussed in Chapter 10, from
the time that the Chinese first began to practise
acupuncture they have described various sensa-
tions that may be elicited as a result of inserting
a needle into an acupuncture point. These are
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Figure 7.5 Composite drawing of the urinary bladder
meridians taken from several traditional Chinese sources.
It will be seen that the course taken is much the same
as the pattern of sensation drawn by the patient in
Figure 7.1. Reproduced with permission from Alexander
Macdonald's Acupuncture from Ancient Art to Modern
Medicine, 1982.

collectively known as té-chhi (sometimes in Western
literature spelt de-qi). They include numbness,
distension, aching, heaviness and soreness. In most
cases a sensation of this type remains confined to
the site where the needle is inserted, but occasion-
ally it radiates some distance from it and in rare
instances it travels along the entire course taken by
a traditional Chinese acu-tract. When this happens
it is known as propagated sensation along a
channel (PSC).

The Cooperative Group of Investigation of PSC
(1980) in China studied the distribution of these
needle sensations in 64 228 patients and found
that these were localized in the majority of them.
However, about 20% of the patients described
sensations that radiated for short distances and
about 0.4% of them had sensations propagated
along a channel.

The Research Group of Acupuncture Anaes-
thesia at the Institute of Medicine and Pharma-
cology in the Fujian Province of China reported

in 1986 that mechanically compressing, cooling, or
locally anaesthetizing the soft tissues at some site
along the course of a PSC blocked its spread. Such
an observation is somewhat surprising for it tends
to support what is now generally accepted to be
the untenable belief that acupuncture tracts or
what in the West have come to be known as merid-
ians are anatomical structures.

It would seem far more likely, as Becker et al
(1976) have pointed out, that such channels and
the propagated sensations along them owe their
existence to some as yet unidentified electrical
activity in the central nervous system.

In support of this are observations made by Xue
(1986), which led him to believe that PSC occurs as
a result of activity in the parietal cortex. He came
to this conclusion from descriptions of pain refer-
ral given to him by patients with a variety of dif-
ferent neurosurgical disorders. One of the most
striking of these was that of a below-knee amputee
who described propagation of sensation from a
point on his stump not only upwards along the
surface of it but also downwards into his phantom
limb. It is, possible therefore, that the ancient
Chinese evolved their ideas concerning acu-tracts
or channels from similarly observing the pathways
taken by pain arising both spontaneously and in
response to needle stimulation.

Diagnosis of MTrP pain syndrome

As there are no laboratory tests or routine imaging
techniques currently available to assist with con-
firming the presence of this syndrome its diagno-
sis can only be made by means of a carefully taken
case history and the skilled elicitation of a number
of characteristic physical signs.

Symptoms

Pain The nociceptive type of pain which arises as
a result of MTrP activity in the MtrP pain syn-
drome typically takes the form of a widespread
dull ache exacerbated by the carrying out of cer-
tain movements. This is in contrast to the burning
or electric shock-like sensations experienced by
patients with neuropathic pain.

The syndrome is usually confined to one region
of the body but in some cases it affects several
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regions concomitantly with the pain then being
generalized in the same way as it invariably is in
patients with fibromyalgia.

Restricted movements A muscle containing one
or more active MTrPs becomes shortened and
because of both this and the nociceptive pain,
movements are liable to be restricted. This restric-
tion may either be a symptom complained of by the
patient, or a physical sign elicited on examination.

Muscle weakness TrP activity in muscles is
liable to weaken them with, as a consequence, dif-
ficulty in the carrying out of certain movements.

Sleep disturbance Sleep is liable to be disturbed
when the posture adopted for this causes pressure
to be applied to active MTrPs with, as a conse-
quence, exacerbation of the pain. This sleep disturb-
ance, however, is never as severe or as disabling as
that experienced by patients with fibromyalgia.

Sympathetically-mediated symptoms As there
are sympathetic fibres at a MTrP site (see Fig. 7.1),
it is hardly surprising that MTrP activity is not
infrequently associated with the development of
sympathetically-mediated symptoms. These include
the pilomotor changes of goose flesh and localized
sweating, with each of these appearing either spon-
taneously or when pressure is applied to the tissues
overlying an active MTrP. The one, however, which
often proves to be the most troublesome is intense
coldness of the distal part of a limb as is shown by
the following case.

A female (35 years of age), who had been complaining
of persistent intense coldness of the right foot for

3 years, was referred to a vascular surgeon for an
opinion as to whether a sympathectomy might be
helpful. No operation was advised but shortly after, as
she had been complaining of pain around the right hip
for the same period of time, she informed her doctor
that she would like to try the effects of acupuncture
and so was sent to see me.

On examination, she had exquisitely tender TrPs at
the insertion of muscles into the greater trochanter
and also along the tensor fasciae latae. And once these
had been deactivated by means of the carrying out of
superficial dry needling (see Ch. 10) on a few occasions
she not only lost her pain but in addition the right foot,
subjectively, became as warm as the left one.

Physical signs

The search for MTrPs The locating of active
MTxPs is clearly the most important part of the
clinical examination. The technique required for
carrying this out, however, requires much skill
and practice. It is therefore unfortunate that
medical students are still not being taught how
to do this because as discussed in Chapter 4, it
was before World War II that John Kellgren, by
carefully designed experiments and shrewd clinical
observations, made fundamental contributions to
our understanding of the importance of TrPs as a
common source of pain. The failure of most
clinical teachers to recognize this is shown by
there still being little or no mention of the MTrP
pain syndrome in any of the standard undergrad-
uate textbooks.

One reason why so little attention is paid to this
disorder is because muscle pain in general is still
all too frequently erroneously considered to be
no more than a self-limiting minor disability of no
particular importance. The result of this attitude is
that whenever persistent and severe pain affects
the musculoskeletal system, the muscles them-
selves are given no more than a perfunctory exam-
ination, whilst skeletal structures such as the joints,
bones and intervertebral discs are subjected to close
scrutiny with particular attention paid to changes
detected either radiographically or in some cases
by magnetic resonance imaging.

The potential danger of this is that should some
irrelevant abnormality be discovered during the
course of carrying out investigations such as these
it may be accorded undue significance. Alterna-
tively, should none be found then the pain is liable
to be considered to be of little or no consequence.
Furthermore, if, in spite of reassurance that noth-
ing serious has been found, the patient has the
temerity to continue to complain about the pain,
there is always the risk that it will be assumed to
be of psychological origin without the possibility
of its emanation from MTrPs ever having even
been considered. The following case history exem-
plifies this.

A secretary (42 years of age), who had complained of
persistent low-back pain for 2 years, was referred to
an orthopaedic surgeon who, in view of radiographs of
the lumbar spine and sacro-iliac joints showing no
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significant abnormality, informed her that there was
nothing serious to worry about and gave no specific
therapeutic advice. As the pain continued to be
disabling she was next referred to a gynaecologist
who decided to carry out a dilatation and curettage.
No abnormality was found but 10 days post-operatively
she had a pulmonary infarct!

Her general practitioner then finding that she
had marital problems decided that the low-back pain
must be associated with these and referred her to a
psychiatrist. The latter, however, to his credit came to
the conclusion that her disability was physical in
origin. This led the patient to ask whether acupuncture
might be of help and she was referred to me for an
opinion about this.

On examination of the back several MTrPs
were located, and after these had been deactivated by
means of the superficial dry needling technique
described in Chapter 10 on five occasions at weekly
intervals she lost her long-standing pain.

Another mistake often made is to assume that
pain that radiates down a limb must be due to
nerve root entrapment even when there are no
objective neurological signs to support this diag-
nosis and when the possibility that it might have
been referred from MTrPs has not even been taken
into consideration.

It therefore cannot be stressed too strongly that
in the investigation of pain of uncertain origin
a search for MTrPs is mandatory. Guidance as
to which muscles are likely to contain these is
obtained by paying careful attention to the distri-
bution of the pain and by observing which move-
ments of the body are restricted. Each muscle
under suspicion should then be placed slightly on
the stretch and systematically palpated with the
tips of the fingers drawn firmly across it in a
manner similar to that employed when kneading
dough. The necessity for employing firm pressure
has to be emphasized because, otherwise, TrPs are
liable to be overlooked. When this type of flat
palpation is carried out over a normal muscle
it causes no discomfort. In the vicinity of a TrP it
is slightly uncomfortable. And over a TrP itself,
because this is a site where nociceptors are in a
state of activation and sensitisation, the tenderness
is so great as to cause the patient to carry out an
involuntary flexion withdrawal reflex (the ‘jump’

sign) and in some cases to utter an expletive (the
‘shout’ sign).

It is my personal preference when searching for
TrPs, which by definition are points of maximum
tenderness, to employ the flat palpation technique
just described for all muscles. Some authorities
advocate the use of pincer palpation for those
muscles that can readily be squeezed between the
thumb and fingers. However, this, in my view,
cannot be recommended, as even a healthy muscle
is extremely tender when compressed in this
manner (Lewis 1942).

Pain reproduction The application of pressure
to an active MTrP for about 10-15 seconds results
in the patient’s spontaneously occurring pain
being reproduced. As Gerwin (1999), however, has
pointed out the reliability of this test depends on
whether or not the patient is able to provide rele-
vant information concerning what is felt. Another
difficulty, as Hong et al (1996) have said, is that
pain may be referred from a latent MTrP should it
be subjected to particularly strong pressure.

Palpable taut bands A MTrP that is no more
than a few millimetres in diameter is often to be
found at the centre of a palpable taut band several
centimetres in length.

There is much controversy as to what causes
bands of this type to develop, particularly as they
have been found to be present not only in muscles
of patients with the MTrP pain syndrome, but also
in muscles of seemingly healthy people (Wolfe
et al 1992, Njoo &Van der Does 1994).

With respect to all this, it has to be remembered,
as explained earlier, that a MTrP contains a num-
ber of dysfunctional motor endplates and the
muscle fibres to which these are attached become
markedly contracted with the development of sev-
eral knots. It is possible, therefore, that MTrP-
related bands develop because of the increased
tension that develops both in these contraction
knots and in the elongated sarcomeres on either
side of them (Simons et al 1999).

As bands of this type may be found in other-
wise healthy people and because it is only possible
to palpate them in superficially placed muscles, it
necessarily follows that the eliciting of them can-
not be made one of the essential criteria required
for the diagnosis of the MTrP pain syndrome.
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Local twitch response If a finger is drawn
sharply across a palpable band in a manner similar
to that employed when plucking a violin string
it is possible to evoke a transient contraction of
the muscle fibres. This local twitch response (LTR)
may either be visible or detected under the exam-
ining finger. In some cases it is both seen and felt.

A LTR may also be elicited when, during the
course of carrying out the therapeutic procedure
known as deep dry needling (see Ch. 10), a needle
is rapidly thrust into a MTrP. The reason for this is
thought to be because of needle-induced stimula-
tion of the MTrP’s nociceptors giving rise to a
sensory afferent barrage which, on reaching the
spinal cord, sets up reflex motor efferent activity.

Gerwin & Duranleau (1997) have shown that it
is possible to visualize LTRs by means of the use of
ultrasound imaging.

Tender nodules Tender nodules that are mainly
found in muscles in the lower part of the back and,
to a lesser extent, in muscles in the neck and shoul-
der region, have over the years given rise to such
considerable controversy concerning both their
morphology and their ability to cause pain, that
it will be necessary to discuss these structures at
some length.

The first to examine them microscopically was
Ralph Stockman at the University of Glasgow
who, in 1904, as discussed in Chapter 5, reported
that on histological examination he had found
their connective tissue to show patches of inflam-
matory hyperplasia. This led him to conclude that
the pain from them arises as a result of sensory
nerves becoming stretched or compressed both by
fibrous tissue proliferation and by inflamed con-
nective tissue infiltrating the walls of nerves.

It has to be said, however, that the inflamma-
tory type of reaction described by him has never
subsequently been confirmed.

The next to investigate these nodules was Schade
(1919) who carried out his studies in a German field
hospital during World War I. He located these
structures in the muscles of a number of soldiers
and observed that they continued to be palpable in
those of them who, for one reason or another, had to
be anaesthetized. He also noted that they were palp-
able in those who died up to the time of the setting
in of rigor mortis. Furthermore, when this group

were subjected to post-mortem examinations, the
muscles containing them were found to be other-
wise normal.

As a result of observing that the nodules con-
tinued to be palpable both under deep anaesthesia
and after death he concluded that they could not
have developed as a result of muscle having gone
into spasm. Moreover, he considered that the
discovery of normal muscle tissue on histological
examination ruled out any possibility that nodules
of this type might have developed as a result of
structural changes in its connective tissue. He, there-
fore, suggested that they may have done so as a
result of a change in the colloidal state of muscle
cytoplasm from sol to gel. And in view of this coined
the term myogelose (muscle gelling or myogelosis).

The first extensive well-documented study of
carefully selected material designed to demonstrate
the histological changes associated with myogelo-
sis was carried out by Glogowski & Wallraff (1951)
in Germany. They examined 24 biopsies of what
they called muscle hardening (muskelharten), but,
despite the use of no less than nine tissue stains
were unable to demonstrate any significant abnor-
malities; they, therefore, concluded that myogelosis
must occur at the sarcoplasmic level beyond reach
of the light microscope.

In the meantime, in Britain, Copeman &
Ackerman (1944) added to the confusion by erro-
neously concluding that nodules felt in the muscles
of patients with low-back pain are nothing more
than herniated fat lobules.

It was Brendstrup et al (1957) who carried
out the first controlled biopsy and biochemical
examination of these nodules. In their study the
microscopic appearances of biopsies of paraspinal
muscles containing palpable tender nodules were
compared with those of biopsies taken from nor-
mal contralateral paraspinal muscles in patients
undergoing operations for prolapsed interverte-
bral discs. They stressed that, as the subjects were
fully anaesthetized and the muscle relaxed with
curare, neither painfulness nor muscle spasm
could have been factors in choosing the areas for
biopsy and that the selection was done entirely by
palpating the nodules.

They found a striking difference between the
microscopic appearances of the control biopsy
material and of the tissue in which these nodules
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was present. By staining sections of these nodules
with toluidine blue they were able to demonstrate
the presence in them of much interstitial oedema
containing acid mucopolysaccharides and an accu-
mulation of mast cells. In addition, biochemical
analysis showed there to be a much higher concen-
tration of hexosamine and hyaluronic acid in them
than in the controls. Hyaluronic acid has a strong
water-binding capacity and it was believed it was
because of this that the extra-cellular content of the
nodules was considerably more than that found in
the control material.

Wegelius & Absoe-Hansen (1956) suggested
that it may be this oedematous change in a nodule
that, by distorting the peripheral nerve endings,
contributes to the development of the pain
produced by it.

The next person to study nodules of this type
was Awad (1973), who took biopsies of muscle in
which nodules could be felt from 10 patients and
examined them with the electron microscope.
Firstly, the skin overlying each nodule to be biop-
sied was carefully marked with an indelible pen,
and then muscle fasicles, approximately 1 cm wide
and 2 cm long, were dissected out after the tissues
involved had been firmly grasped between the
opposing jaws of a modified chalazion clamp.
The reason for doing that was partly to prevent the
development of muscle contraction artefacts but
also to ensure that the fluid content of the muscle
remained trapped within the biopsy material.

When examined under the light microscope the
muscle fibres appeared normal, except that in every
case there seemed to be an increase of interstitial
nuclei. However, of much greater significance was
the discovery in 8 of the 10 cases of a large amount
of amorphous material in between the muscle fasi-
cles which, when stained with toluidine blue, was
shown to consist of acid mucopolysaccharides. This
substance that is known to have enormous water-
binding properties is, under normal conditions,
only present in small amounts in muscle extra-
cellular tissue.

On electron microscopic examination, it was
noted that this amorphous material distended the
spaces between muscle fibres that were themselves
of normal appearance. In addition, large clusters
of platelets were observed and mast cells were seen
to be discharging mucopolysaccharide-containing

granules into the intercellular space. The next
most common finding of any significance was an
increased amount of connective tissue in some of
the cases.

They concluded that it is this water-retaining
mucopolysaccharide amorphous substance in these
nodules that causes them to be space-occuping
lesions. That it is the accumulation of this substance
in their extracellular tissues that impairs the oxygen
flow to muscle fibres and increases their acidity.
And that it is this increased acidity that sensitizes
muscle sensory nociceptors and converts them
into pain-producing TrPs.

Awad (1990) some years later came to the con-
clusion that several questions still remained to be
answered, including: does the mucopolysacchar-
ide in these nodules accumulate as a result of an
increased production of this normally occurring
substance, or a decrease in its degradation, or a
change in its quality?

Nerve root entrapment caused by TrP-induced
muscle shortening Trp activity in a muscle
causes it to become shortened and at certain sites
this gives rise to nerve root entrapment.

The following are three common examples of
this: (1) TrP-induced shortening of either the sca-
lenus anterior or pectoralis minor is liable to cause
compression of the lower trunk of the brachial
plexus; (2) TrP-induced shortening of the pirifor-
mis muscle is liable to give rise to compression of
the sciatic nerve; and (3) Trp-induced shortening
of the peroneus longus is liable to be responsible
for entrapment of the peroneal nerve with, as a
consequence, the development of a foot drop.

Degree of interexaminer concordance in
elicititing the physical signs of the MTrP pain
syndrome In recent years there have been several
studies carried out for the purpose of assessing the
degree of concordance among examiners when
attempting to elicit physical signs appertaining to
the diagnosis of the MTrP pain syndrome.

In the study reported by Wolfe et al (1992), four
physicians experienced in locating MTrPs exam-
ined eight patients with MTrP pain syndrome,
seven patients with fibromyalgia and eight con-
trols for focal tenderness, pressure-induced repro-
duction of the pain, pain referral, palpable bands
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and local twitch responses. Agreement with regard
to the elicitation of these signs was poor and it was
considered by Simons (1996) that the most likely
explanation for this was that differing examination
techniques were employed by the participants.

In a study reported by Nice et al (1992),
12 physiotherapists examined the thoracolumbar
muscles of 50 patients with low-back pain. They did
have a uniformly agreed method of examination for
it was laid down that a MTrP could only be consid-
ered to be present if the application of firm pressure
for 10 seconds to a point of maximum tenderness
caused the patient to report the onset of pain at a
distance or an increase in the intensity of the pain
already present at the point. Agreement among the
therapists, however, proved to be poor and one pos-
sible reason advanced for this by Simons (1996) was
that they had not been adequately trained.

In a study reported by Njoo & Van der Does
(1994), a general practitioner in Holland experi-
enced in searching for MTiPs, and four final year
medical students trained by him in this skill exam-
ined muscles in 61 patients with low-back pain and
in 63 controls. Their endeavour was to elicit the
same physical signs as those sought in Wolfe et al’s
study. Out of all those various signs, only localized
tenderness with its associated ‘jump’ sign and pain
recognition were generally agreed to be reliable
ones. Furthermore, it was considered that the high
level of concordance among those taking part in this
study was a reflection of the satisfactory amount of
training each of them had received.

That inter-examiner agreement can be improved
by training has been shown by two studies carried
out by Gerwin et al (1995). In the first of these, four
clinicians examined 25 people for muscle tender-
ness, palpable bands, local twitch responses, and
referred pain. Agreement among them concerning
the elicitation of these signs was poor. Twenty-one
months later, however, after the same physicians
had been given intensive training, a very satis-
factory amount of agreement among them was
achieved.

Criteria for the diagnosis of the MTrP
pain syndrome

what is certain is that there is much to be said for
keeping these as simple and as non-controversial
as possible.

As previously stated, the palpation of a taut
band at a TrP site and the elicitation of a local
twitch response by ‘plucking’ it cannot be included
amongst them, as it is only possible to demonstrate
these two physical signs when the muscle contain-
ing the TrP is a superficially placed one.

The only widely agreed essential one is the
presence of one or more points of maximum tender-
ness detected by the evocation of ‘jump’ and ‘shout’
reactions in response to the application of firm pres-
sure. This, however, by itself does not allow a dis-
tinction to be made between active and latent TrPs.
A further prerequisite, therefore, insisted upon by
some authorities is the reproduction of the spontan-
eously occurring pain by means of the application
of sustained pressure to each of the TrPs. However,
in my opinion such a procedure subjects the patient
to much unnecessary discomfort. My grounds for
saying this are because, when in the absence of any
other obvious pain-producing disorder, TrPs are
found to be present in a region of the body affected
by a persistent dull aching type of pain, it is reason-
able to assume that this must be emanating from
them. And any relief of it obtained by the carrying
out of a MTrP-deactivating procedure further helps
to confirm the diagnosis.

It must have been considerations such as these
that led Yunus (1993) to cogently comment ‘why
should all patients with regional musculoskeletal
pain not be classified as having the myofascial pain
syndrome on the basis of pain and tender points
alone?” A difficulty arises, however, with respect
to this when the pain is generalized for then it is
necessary to decide whether the patient is suffering
from fibromyalgia or the MTrP pain syndrome
affecting several regions of the body simultan-
eously. Clearly, in order to make this distinction
other considerations have to be taken into account
including whether or not the various other charac-
teristic clinical manifestations of fibromyalgia are
present.

Regional MTrP pain syndromes

There are currently no generally accepted criteria
for the diagnosis of the MTrP pain syndrome, but

Before concluding this discussion concerning
various aspects of the MTrP pain syndrome it is
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necessary to make clear that this is a term that is
employed collectively to include a number of indi-
vidual regional syndromes that will be considered
in turn in Part 3 of this book.

Investigatory procedures

Algometry

As, by definition, a MTtP is a point of maximum
tenderness, its presence may be determined semi-
objectively by measuring the pressure threshold
over it and comparing this with that obtained over
a corresponding contralateral non-tender point. The
pressure threshold is the minimum pressure or
force that induces discomfort. The instrument for
measuring this, known as an algometer, or pressure
threshold meter (Fig. 7.6), is a force gauge fitted
with a disc-shaped rubber tip which has a surface
area of 1cm? The gauge is calibrated in kg/cm?
with a range of measurements up to 11kg.

Before carrying out pressure threshold measure-
ments on patients with MTrP pain, it is essential
for them to be in a relaxed state and to have been
given a detailed explanation of the procedure. This
involves locating a MTrP by means of manual
palpation, and then, whilst the instrument is held

Figure 7.6 Pressure threshold meter. Reproduced
with the permission of Mr R. J. D'Souza.

against it at an angle of 90°, applying steady pres-
sure until the patient reports the onset of discom-
fort. This should be done before and after the
deactivation of a MTrP. For once the latter has been
carried out the pressure threshold over a MTrP
increases by about 4kg. (Fischer 1988a).

Although there is little or nothing to be gained
by measuring the pressure threshold at a MTrP
site in everyday clinical practice, this semi-objective
measurement should potentially be of consider-
able help to those doctors and lawyers involved in
making decisions concerning compensation in cases
of persistent post-accident MTrP pain. In addition,
in clinical trials, its measurement before and after
the carrying out of a MTrP deactivation procedure
is of much value in assessing the efficacy of this
(Fischer 1988b).

Fischer (1998c) and Hong (1998) have provided
comprehensive reviews of current knowledge
concerning the use of this instrument both for
identifying the presence of MTrPs and for assess-
ing the therapeutic effectiveness of various MTrP
deactivating procedures.

Thermography

Thermography may be carried out by one or other
of three methods. These are infrared radiometry, a
method employing films of liquid crystals and a
computer-analysis controlled electronic infrared
radiation technique.

This method of investigation is used to study
temperature changes in the skin overlying a MTrP
and its zone of pain referral.

Temperature changes in skin at a MTrP site

The typical thermographic finding in the skin
immediately overlying a MTrP is a discoid hot
spot 5-10cm in diameter. This is produced as a
result of the skin at that site being 0.5-1.0°C
warmer than the adjacent skin (Fischer 1986, 1998,
Fischer & Chang 1986, Kruse & Christiansen 1992).

A thermographic recorded temperature change
of this type, however, is not confined to the skin
overlying a MTtP for, as Simons (2001, p. 221) has
pointed out, it is equally liable to be found in the
presence of a radiculopathy, articular dysfunction,
enthesopathy and local subcutaneous inflammation.
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It, therefore, follows that this investigation cannot be
used specifically for the identification of MTrPs.

Pressure-induced temperature changes at a
MTrP's zone of pain referral

In a controlled study carried out by Kruse &
Christiansen (1992), an algometer was used to apply
sufficient pressure to MTrPs to produce referred
pain. This pressure was maintained for 1 minutes
and during this time thermographs were recorded
both over the MTrPs and their zones of pain refer-
ral every 15s.

They found a significant lowering of the tem-
perature not only in the zones of pain referral but
also well beyond these.

TrPs in skin, ligaments and periosteum

Although TrPs are most commonly present in
muscle they are also liable to be found in the skin,
ligaments and periosteum.

Skin TrPs may become activated in seemingly
normal skin and cause pain of a moderately severe
sharp stinging type to be referred either locally or
at a distance (Sinclair 1949, Trommer & Gellman
1952). In my experience these are most commonly
to be found in skin scars where they give rise to a
burning, pricking or electric-shock type of pain. It
is particularly important to remember this possi-
bility when investigating the cause of persistent
post-operative pain.

With respect to the treatment of this latter type
of pain, it should be noted that, although it is
impossible to push a needle into a tough fibrous
scar, a TrP in such tissue may readily be deacti-
vated by inserting the needle into the healthy sub-
cutaneous tissue immediately lateral to the scar at
the appropriate level. The treatment of the follow-
ing case exemplifies this.

A female (46 year of age) had a very badly infected
appendix removed. Five months after this, because of
chronic pelvic sepsis, she had to have the right ovary
and fallopian tube taken away, and 1 year later she
underwent a hysterectomy. Soon after this she started
to complain of intermittent but severe jabs of pain in
the right lower part of the abdomen. As this continued
for several months, she was extensively investigated,

but when no visceral cause for it was found, she was
referred to me to assess whether or not acupuncture
might be of help.

On examination, there were exquisitely tender TrPs
in the midline scar. And as a result of deactivating
these by the needling technique described above on
three occasions the pain disappeared.

Ligaments TrPs in the ligaments of joints are also
a frequent cause of pain and yet are frequently
overlooked despite Leriche in 1930 having drawn
attention to the manner in which they develop in
these structures following fractures and sprains.
Gorrell (1976) has also discussed the diagnosis and
treatment of pain emanating from TrPs in ligaments
around the ankle. In addition, de Valera & Raftery
(1976) have shown that pain emanating from TrPs
in strained pelvic ligaments may be relieved by
injecting these points with a local anaesthetic.

It has subsequently become evident that TrPs in
a structure of this type can equally well be deacti-
vated by means of the far simpler superficial dry
needling technique to be described in Chapter 10.

Periosteum Kellgren (1939), by experimentally
injecting hypertonic saline into periosteum
artificially created TrPs in it and observed that pain
from these was referred either locally or to a distant
site. Inman & Saunders (1944) confirmed this and
drew attention to the importance of periosteal TrPs
as a source of pain in various musculoskeletal dis-
orders. And Mann (1974) since then has devised a
technique he calls periosteal pecking for the allevi-
ation of musculoskeletal pain.

FIBROMYALGIA SYNDROME

There have been several recently published com-
prehensive reviews of this commonly occurring
syndrome that affects women some 10-20 times
more than men. Included amongst these are ones
by Bennett (1999), Chaitow (2003), Russell (2001),
and Yunus & Inanici (2001).

Symptoms

Pain

The pain is most often described as being of a dif-
fuse deep aching in the muscles. In addition, there
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is sometimes discomfort around the joints in the
absence of any objective evidence of these being
swollen (Reilly & Littlejohn 1992).

There is also much early morning stiffness with
both this and the pain being typically worst
between 11 am and 3 pm (Moldofsky 1994).

The intensity of the pain is liable to fluctuate
with exacerbations of it being brought on by such
factors as excessive exertion, trauma, stress and cold
damp weather.

Unlike the MTrP pain syndrome, in which the
pain is confined to one region of the body except
when several regions are affected concurrently,
fibromyalgia syndrome (FS) pain is invariably
widespread. The only exception to this is the very
occasional case where, at an early stage of the dis-
ease, it is localized to one particular site. An example
is when it is initially confined to the chest wall
(Pellegrino 1990). When this happens, other dis-
orders such as costochondritis, Tietzes’s disease and
coronary heart disease clearly need to be included
in the differential diagnosis.

There is, in addition generalized hyperalgesia
(i.e. increased responsiveness to a noxious stimu-
lus such as a pin prick) and widespread allodynia
(i.e. pain brought on by some innocuous stimulus
such as touch).

Non-restorative sleep

It is common for there to be a persistent feeling
of tiredness due to non-restorative sleep. This sleep
disturbance was first investigated electroencephalo-
graphically by Moldofsky et al (1975) and again
more recently by Hyyppa & Kronholm (1995).

These studies have shown that there is an intru-
sion of stage 1 rapid eye movement light sleep
with fast alpha waves into stage 1V deep restora-
tive sleep with slow delta waves.

Carette et al (1995), however, have only found
these electroencephalographic changes to be pre-
sent in one-third of patients with FS. Moreover, they
are not confined to patients with this particular syn-
drome; Moldofsky et al (1983) have recorded them
in a group of patients with rheumatoid arthritis.

Reactive depression

There are conflicting findings concerning the
incidence of reactive depression in patients with

FS but overall there are grounds for believing
that about 30-40% of them suffer from it. This is a
much higher incidence than that found in the
general population, but one that is comparable to
that present in patients with rheumatoid arthritis
(Ahles et al 1991). However, this is as might be
expected considering that these two disorders have
similar pain severity, morning stiffness and physi-
cal function limitation (Cathey et al 1988), the fac-
tors that would seem to be mainly responsible for
the development of this particular psychological
disturbance.

Dizziness and light headedness

These symptoms are frequently complained of by
people with FS. They tend to be particularly notice-
able on getting up from a seated or recumbent pos-
ition and following long-term immobility. There is
often, in addition, a feeling of impending syncope
but an overt vasovagal attack is uncommon.

There is now reason to believe that an autonomic
nervous system dysfunction present in patients
with FS (see p. 95) is most often responsible. Other
FS-related causes for it that have to be considered
include proprioceptive dysfunction due to MTrP
activity in a sternocleidomastoid muscle (see Ch. 16)
and drug-induced hypotension. Disorders unre-
lated to FS, such as brainstem ischaemia and drop
attacks of uncertain origin, also have to be included
in the differential diagnosis.

Other complaints

Tension headaches, a subjective feeling of swelling
in the small joints and paraesthesiae are also com-
monly present. In addition, some patients develop
a poor memory for recent events and a lack of con-
centration (Landro et al 1997). It seems likely that
both of these are due to the distracting effect of
chronic pain and the psychological distress that
accompanies this (Kurtze et al 1998, Sletvold et al
1995).

Associated disorders

Irritable bowel syndrome

This commonly occurring disorder that affects
about one-fifth of the general population has been
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found to be present in approximately two-thirds
of patients with FS (Sivri et al 1996).

Female urethral syndrome

This disorder, in which there is suprapubic dis-
comfort, frequency, dysuria and urgency is liable
to affect about 50% of women with FS (Clauw et al
1997).

Restless leg syndrome

This syndrome, which was first described by
Ekbom (1960) in otherwise fit people, has been
found to be present in about one-third of patients
with FS (Yunus & Aldag 1996).

In this disorder the patient suffers from numb-
ness and tingling in the legs that is relieved by
stretching or walking. It usually comes on when the
person is sitting down to relax of an evening and is
temporarily relieved by walking around. It then
becomes worse again when the patient goes to bed
and interferes with any attempt to get off to sleep.

Raynaud'’s phenomenon

This is liable to develop in about 40% of patients
with FS (Dinerman et al 1986, Vaeroy et al 1988).

Factors that predispose to the
development of FS

When discussing these it has to be said at the out-
set that despite much extensive research in recent
years the aetiology of the disorder remains far
from certain.

Genetic predisposition

There is a strong family prevalence of FS (Buskila
et al 1996, Pellegrino et al 1989) suggesting that it
may well be genetically determined.

Trauma

An appreciable number of FS sufferers state that
their illness has developed following their subjec-
tion to trauma (Aaron et al 1997, Greenfield et al
1992, Waylonis & Perkins 1994).

The strongest evidence to support an associ-
ation between trauma and FS is that provided by

Buskila et al (1997) who observed a high preva-
lence of FS (22%) in patients who had been sub-
jected to a cervical spine whiplash injury.

It has to be said, however, that in contrast to this
he only found that a small number (1% preva-
lence) of those who had accidents causing them to
fracture legs developed it.

Evidence that trauma, in some as yet unex-
plained way, would seem to be one of the causes
for FS developing clearly has important medico-
legal implications (Buskila & Neumann 2002).

Bennett (1999) has suggested that one possible
reason why patients with whiplash injuries are
particularly liable to develop FS is because trauma
to the neck muscles may be a particularly potent
evoker of central sensitisation which, as discussed
later, is known to be a major pathophysiological
feature of this disorder.

Clauw (2002) has pointed out that various
regional pain syndromes including the MTrP pain
syndrome, temporomandibular joint dysfunction,
costochondritis and vulvodynia (dyspareunia and
vulvar sensitivity) may eventually be followed
by the development of FS. He is of the opinion that
the most likely reason for this happening is the
development of central sensitisation.

Concomitant inflammatory diseases

FS not infrequently develops in conjunction with
rheumatoid arthritis (Urrows et al 1994), systemic
lupus erythematosus (Middleton et al 1994) and
Sjogren’s syndrome (Bonafede et al 1995).

One possible reason for this is that any one of
these chronic inflammatory diseases is liable to be
responsible for the development of a nociceptor-
activity-induced sensory afferent barrage that gives
rise to central sensitisation with, as a consequence,
the amplification of pain and the development of
FS. A genetic predisposition may well be an add-
itional factor.

Systemic syndromes with similar
symptomatology

Disorders with symptoms that are liable to simu-
late those of FS include chronic fatigue syndrome,
somatization disorder (Briquet’s syndrome) and
conversion disorder. In addition, various exposure
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disorders have similar symptoms, such as sick
building syndrome, Gulf War syndrome and post-
silicone breast implant syndrome (Clauw 2002).
Also, polymyalgia rheumatica, medication with
the cholesterol-lowering statin group of drugs and
adult growth hormone deficiency can all cause
symptoms seen in FS.

Diagnostic criteria

The American College of Rheumatology 1990
Criteria for the classification of fibromyalgia (Wolfe
et al 1990) include a history of widespread spontan-
eously occurring pain, and pain that is evoked on
digital palpation at 11 of 18 specifically defined
tender point sites.

Widespread pain

Pain is considered to be widespread when it affects
both sides of the body both above and below the
waist. In addition, axial skeletal pain (cervical spine,
anterior chest, thoracic spine or low back) must
be present. Low-back pain is categorized as lower
segment pain.

Tender points

Pain on digital palpation must be present in at
least 11 of the following nine bilateral tender point
(TP) sites (Fig. 7. 7):

Occiput: bilateral, at the suboccipital muscle
insertions.

Low cervical: bilateral, at the anterior aspects of
the intertransverse spaces at C5-C7.

Trapezius: bilateral, at the midpoint of the upper
border.

Supraspinatus: bilateral, at origins above the
scapula spine near the medial border.

Second rib: bilateral, at the second costochondral
junctions.

Lateral epicondyle: bilateral, 2cm distal to the
epicondyles.

Gluteal: bilateral, in upper outer quadrant of
buttock in anterior fold of muscle.

Greater trochanter: bilateral, posterior to the
trochanteric prominence.

Knee: bilateral, at the medial fat pad proximal to
the joint line.

Anterior

I

Figure 7.7 Locations of 9 bilateral tender point sites to
be palpated for testing American College of Rheumatology
criteria for classification of FMS. 1, occiput; 2, low
cervical; 3, trapezius; 4, supraspinatus; 5, second rib;

6, lateral epicondyle; 7, gluteal; 8, greater trochanter;

9, knee. Reproduced from Yunus (1992), with permission.

These classification criteria have proved to be
extremely useful when employed for the purpose
of standardizing research protocols. However, as
pointed out in the consensus document on
fibromyalgia — The Copenhagen Declaration (WHO
1993) and again by Wolfe et al (1995) many patients
with otherwise typical manifestations of FS have
less than 11 tender points (TPs). Furthermore,
although the maximum number of these in the
above classification is 18, as Bennett (1999) states,
this only accounts for about 3% of potential TP loca-
tions. Modification of these classification criteria is
therefore permissible when diagnosing the disor-
der in everyday clinical practice.
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The difference between tender points and TrPs

ATrP, as defined in the above criteria, is a point of
maximum tenderness with the application to it of
firm pressure (i.e. 4kg or approximately the pres-
sure required to blanch the nail of the palpating
finger), giving rise to pain confined to that site.
This, therefore, is in contrast to the referral of pain
to a distant site as happens when pressure is applied
to an active TrP as was discussed earlier when con-
sidering the MTrP pain syndrome.

Conjoint presence of tender points and TrPs

Although those who formulated the currently
accepted criteria for the classification of FS drew
special attention to the pathognomonic importance
of TPs it is evident that TrPs may also be present.
Bengtsson et al (1986) were among the first to
report that patients with FS may have both TPs
and TrPs having found one or more of the latter to
be present in 83.6% of 55 people with this disorder.
Others who have observed this include
Granges & Littlejohn (1993) who found that out of
a group of 60 patients with FS, 41(68.3%) had TrPs.
And Gerwin (1995), who in a study of 25 patients
with FS found that 18 (72%) of them had TrPs.

Pathophysiology of FS

Three important pathophysiological features are
central sensitisation, abnormal levels of neuro-
transmitters and sympathetic hyperactivity.

Central sensitisation

As discussed in Chapter 6, central sensitisation
with hyperexcitability of dorsal-horn-situated
nociceptive neurons develops whenever these cells
are subjected to a sustained sensory afferent barrage
as a result of C-polymodal or Group IV nociceptor
activity developing, either because of an inflamma-
tory lesion or a nerve injury (Coderre et al 1993,
Devor 1988, Doubell et al 1999, Dubner & Basbaum
1994).

The effects of this central sensitisation include
an increased response to a noxious stimulus (hyper-
algesia) and the development of pain in response
to an innocuous stimulus such as that produced
by massaging or touching the skin (allodynia). As

both of these phenomena are invariably present in
patients with FS, it is clear that this dorsal horn
pathophysiological change is an essential feature
of this disorder.

In many cases there is an obvious reason for this
happening. Trauma is the commonest but other
possible causes include either an infection (viral
or bacterial) or some inflammatory process such as
that brought about by rheumatoid arthritis or sys-
temic lupus erythematosus.

It has to be remembered, with respect to all this,
that central sensitisation continues long after its
initial peripheral causative stimulus has ceased to
be operative (Coderre et al 1993).

Yunus & Inanici (2001) believe that certain sus-
ceptible individuals with FS may develop central
sensitisation spontaneously in the absence of any
peripheral nociceptive stimulation because of
‘either a defective inhibitory system or a hyper-
stimulated facilitatory pathway’.

Altered serotonin (5-hydroxytryptamine,
5-HT) levels in vascular system

Russell & Vipraio (1994) have shown that there
is an abnormally low level of serotonin in the
platelets and, consequently, also in the serum of
patients with FS.

Wolfe et al (1997) have shown that the serum
levels of this neurotransmitter correlate with the
number of TPs present in individuals fulfilling the
classification criteria for FS.

Klein et al (1992) reported finding high titres
of anti 5-HT and immunoglobulin (IgG, IgM)
antibodies in the serum of patients with FS. This
raised the possibility that an autoimmune process
might be responsible for the low levels of 5-HT
in the sera and platelets of patients with FS. Sub-
sequent studies, however, have so far failed to
show that these serum antibodies are increased in
this disorder (Russell et al 1995, Vedder & Bennett
1995).

Altered serotonin level in central
nervous system

When dietary protein is digested in the gut
the resultant amino acid tryptophan is absorbed
through the intestinal mucosa and conveyed to the
nucleus raphe magnus (NRM) in the midbrain.
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Neurons in the NRM convert it to serotonin and
this then acts as the neurotransmitter in the pain
inhibitory system that descends from it.

Although the level of serotonin (5-HT) in
the cerebrospinal fluid (CSF) of patients with FS
has not been measured, the levels of its precursor,
5-hydroxy-tryptophan, and its metabolic product,
5-hydroxyindole acetic acid, have. And both of
them have been found to be significantly lowered
(Russell et al 1992, Russell et al 1993). Thus indica-
ting that there must be a deficiency of this neuro-
transmitter in the central nervous system where its
presence is so essential for the regulation of the
nociceptive control process.

Altered substance P level in the central
nervous system

This neuropeptide that is released from A-delta,
C-polymodal and Group IV sensory afferent ter-
minals in the dorsal horn’s Laminae I, I, and V is
believed to facilitate the nociceptive processes that
take place at these three intra-spinal sites. From
these it diffuses out into the CSF and, therefore,
measuring the amount of it there provides infor-
mation concerning the quantity of it present in the
dorsal horn.

Vaeroy et al (1988) were the first to report a sig-
nificant increase in the amount of SP in the CSF of
patients with FS in comparison to that found in
healthy normal controls. Since then three other
studies have confirmed this finding (Bradley et al
1996, Russell et al 1994, Welin et al 1995).

In each of these studies only one test was carried
out on each subject and because this provided no
indication as to whether SP elevation in the CSF
remains constant or fluctuates in accordance with
changes in a patient’s pain intensity, Russell et al
(1998) decided to carry out a study in which CSF
samples were collected from FS patients at monthly
intervals over the course of 1 year. Their findings
led them to conclude that the SP level changes
appeared to be integrally related to changes in the
severity of the pain experienced by patients with FS.

Dysfunction of the autonomic nervous system

There is now much evidence to show that dys-
function of the autonomic nervous system has a

considerable role in the development of many
of the clinical manifestations of FS. Knowledge
concerning this has been greatly advanced by the
introduction of the technique known as heart rate
variability analysis (Martinez-Lavin 2002).

Because the heart rate normally varies fre-
quently and randomly due to the opposing effects
of the sympathetic and parasympathetic nervous
systems on the sinoatrial node, Martinez-Lavin
et al (1998) studied the heart rate variability of
30 patients with FS and 30 age/sex matched con-
trols over 24 hour periods using a Holter monitor.
The outstanding advantage of this particular
study over previous ones was that the technique
allowed the monitoring to be carried out during
both normal daytime activities and sleeping.

The results showed that patients with FS had
less heart rate variability over 24 hours than did
those in the control group. It was considered that
this was due to decreased parasympathetic influx
and conversely increased sympathetic influx on the
sinus node.

These FS patients also had an altered circadian
variation of the sympathetic-parasympathetic
balance with changes consistent with nocturnal
sympathetic hyperactivity.

This circadian variation in the sympathetic—
parasympathetic balance with dominant sympa-
thetic hyperactivity, particularly nocturnally, has
been confirmed by others (Cohen et al 2000, Cohen
et al 2001, Raj et al 2000).

Martinez-Lavin (2002) believes that this sympa-
thetic hyperactivity both day and night, particu-
larly nocturnally, may well offer an explanation
for the development of many of FS’s clinical man-
ifestations. At night, for example, it would account
for the interference with deep sleep. And its unceas-
ing presence both day and night may, he believes,
induce pain through the mechanism known as
‘sympathetically maintained pain’. An hypothesis
that has led him (Martinez-Lavin 2001) to ask ‘is
FS a generalised reflex sympathetic dystrophy?’.

His reason (Martinez-Lavin 2002) for postu-
lating this is that the pain in FS and in reflex
sympathetic dystrophy (complex regional pain
syndrome- type 1) has several features in common.
He states that these features include: “post-traumatic
onset, relentless pain disproportionate to the
underlying tissue damage and unresponsive to
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analgesic/anti-inflammatory drugs, the presence
of allodynia (in FS tender points reflect a gener-
alised state of allodynia), paresthesiae (a typical
feature of neuropathic pain) and lastly, in both
clinical syndromes, pain improves after sympathetic
blockade’.

He concludes that ‘Sympathetic nervous system
dysfunction is frequent in FS and may explain its
multisystem manifestations. It remains to be estab-
lished if this dysautonomia plays a major role in
the pathogenesis of FS. We surmise that it does.
If so, new types of non-pharmacological and phar-
macological therapeutic interventions intended to
restore autonomic nervous system homeostasis
may be developed.’

Origin of the pain in fibromyalgia syndrome

In conclusion, it has to be said that the primary
source from which FS’s pain arises remains uncer-
tain. Histological studies of the muscles have failed
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