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Editorial 

The Australian Journal of Acupuncture and Chinese Medicine is 
entering its second year. 

Early this year, we were invited to be included in the 
Australasian Medical Index (AMI), which indexes health and 
medical literature published in Australia. Titles and authors 
of manuscripts published in this Journal can now be accessed 
easily by readers in Australia via http://search.informit.com.
au/search;res=MEDITEXT. 

Since the publication of the first volume, we have received 
numerous oral and written comments. Most of them were 
encouraging and some were suggestions for future topics. A 
sample of them is published under Letters to the Editor (p. 4). 
In another form of feedback, we have been pleased to receive 
manuscripts from international researchers and authors on a 
wide range of topics. 

There has been lively interest in the practice of evidence-based 
medicine and this is the prominent theme in the comments 
we received. Readers were intrigued by Ryan’s paper,1 published 
in our last volume. In this issue, we have invited Charlie Xue, 
Professor of Chinese Medicine at RMIT University, to discuss 
the application and production of evidence and their impacts 
on the development of Chinese medicine in Australia. 

This year, for the first time, the Australian Government has 
allocated an extra five million dollars to the National Health and 
Medical Research Council (NHMRC) in order to support and 
encourage research for evidence in complementary medicine. 
This historical decision will impact upon the use and practice 
of complementary medicine as primary medicine or adjunctive 
therapies in Australia. This initiative was based on models 
of research funding from the United States of America. The 
National Center for Complementary and Alternative Medicine 
was established in 1999 in the USA. Since then, the funding 
allocated to complementary and alternative medicine research 
has increased by 2.4 times, from 50 million US dollars to 121.4 
million. One outcome of the American funding, for Chinese 
medicine, is the publication of the results of a large trial of 
acupuncture for osteoarthritis (OA) in the knee2 on the very 
same day that Vioxx, a common anti-inflammatory medication 
for OA, was recalled. The trial found that acupuncture reduced 
pain and improved function of OA patients with few adverse 
effects, suggesting that acupuncture should be considered one of 
the first-line treatments for OA. This is a good example of how 
evidence-based medicine might contribute to the development 
and acceptance of Chinese medicine. 

The ultimate aim of this Journal is to stimulate discussion 
on how to improve our practice. It does not matter whether 
the knowledge is from clinical trials and systematic reviews or 
from personal experience and classical literature, so long as the 
information presented is valid and interpreted with caution. 
The Editorial Board and our peer reviewers go to great lengths 
to ensure the methods of all accepted manuscripts are sound 
and thorough. This helps us to maintain a high standard for 
published papers. 

In this issue, a fascinating paper on the formation of the 
acupuncture meridians is included. The pathways, anatomic 
structures and physical characteristics of the meridians have 
been extensively studied, but with little significant evidence. 
Here, the author takes a different approach and proposes 
that the meridians are a functional system developed from 
withdrawal reflexes upon painful stimulation. The concept is 
particularly relevant to the application of acupuncture in pain 
management. Also included is an experiment investigating 
different effects of four main acupoints on the automatic 
nervous system in healthy humans. Another contribution on 
evidence-based research is a systematic review of acupuncture 
for managing pain in labour. The results suggest a promising 
treatment for women looking to use additional therapies during 
child-birth. We have also included a report on how a combined 
therapy of acupuncture, manual techniques and self-stretching 
was used to treat a case of thoracic outlet syndrome (TOS), a 
common yet often neglected condition. Continuing from our 
previous topics on reporting adverse events is a short paper on 
drug and herb interactions, providing a theoretical framework 
for the mechanisms of potential interactions. More papers on 
this topic will be published in future issues. 

Where Chinese medicine will be in ten years in this country 
largely depends upon us – Chinese medicine practitioners, 
educators and researchers. We are proud that the Australian 
Journal of Acupuncture and Chinese Medicine provides a forum 
to stimulate debates and generate ideas. 

REFERENCES
1. Ryan JD. The use of evidence in acupuncture clinical practice. Aust 

J Acupunct Chin Med 2006;1(1):19–23.

2. Berman BM, Lao L, Langenberg P, Lee WL, Gilpin AM, Hochberg 
MC. Effectiveness of acupuncture as adjunctive therapy in 
osteoarthritis of the knee: a randomized, controlled trial. Ann 
Intern Med 2004;141(12):901–10.

Zhen Zheng  
Editor-in-Chief 
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Guest Editorial
Charlie CL Xue  PhD 
Professor of Chinese Medicine and Director of the WHO Collaborating Centre for Traditional Medicine,  
RMIT University, Melbourne, Australia

In late 2006, a public debate in China on whether or not 
traditional Chinese medicine should remain a key component 
of the Chinese public healthcare system resulted in a formal 
response by the Chinese Ministry of Health. The Government’s 
position was that it strongly supported the retention of Chinese 
medicine in the healthcare system. The statement pointed out 
the substantial contributions that Chinese medicine has made, 
and continues to make, to the contemporary healthcare needs 
of China. However, despite Government support, the debate 
has continued, much to the bewilderment of health authorities, 
media and academics outside China.

Chinese medicine contributes a great deal to China’s healthcare 
services, being used for the treatment of a wide range of 
conditions. Its therapies are frequently used in combination 
with Western medicine. Indeed, throughout the country there 
are many institutions that deliver integrated training in Western 
medicine and Chinese medicine. However, given the persistence 
of the debate about whether Chinese medicine continues to have 
a role in healthcare delivery in China, a question that has to be 
asked is, ‘Have the Chinese effectively addressed integration of 
Chinese and conventional medicine?’ I suggest that the answer 
to this question is ‘no’. A related issue, that has concerned me 
since I commenced my Chinese medicine degree in Guangzhou, 
China in 1982, is whether or not the principles and practices of 
Chinese medicine should be grounded in scientific evidence.

During the twenty years since I graduated, I have frequently 
pondered why I dedicate myself to teaching, researching and 
practising Chinese medicine. The answer is always the same 
and quite simple. Before I received my university training, 
I personally experienced the benefits of Chinese medicine 
therapy. During my pre-university schooling, I suffered from 
a persistent, recurring condition which seriously impacted 
both on my studies and on my lifestyle in general. Eventually 
my father arranged for me to consult a local doctor, who was 

qualified in both Western and Chinese medicine, and who 
had a reputation in my home town as somewhat of a ‘miracle 
healer’. After a thorough assessment of my condition, I was 
prescribed herbal medicine. After several months of treatment, 
it was clear that my condition had improved, to the extent that 
I was able to resume my studies at school and engage in the 
other activities of youth that had been previously denied me. 
This experience of the healing powers of Chinese medicine 
had a significant influence on my subsequent choice to take up 
Chinese medicine as a career.

When I finished my Bachelor of Medicine, I started out as 
a practitioner of Chinese medicine and shortly afterwards 
managed to combine practice with a clinical teaching role. I 
soon found myself responding to my patients’ anxieties about 
their conditions and their prognoses. Frequently they wanted 
reassurance that Chinese medicine was the most appropriate 
treatment for their condition and that it was safe.

I will always be indebted to two of my professors at Guangzhou 
University of Chinese Medicine: the head of my department, 
Professor Yang Wenhui, an expert in neurology, who taught me 
the principles of Western medical diagnosis and their integration 
with Chinese medicine practice; and Professor Lai Shilong, an 
expert in clinical epidemiology in the Department of Research 
at the University. Professor Lai, who had spent some time at 
McMaster University in Canada, introduced me to the concept 
of evidence-based medicine and convinced me of its relevance 
to Chinese medicine. Professor Lai established the Chinese 
National Centre for Design, Measurement and Evaluation 
(DME) for Chinese Medicine, at Guangzhou University of 
Chinese Medicine. This Centre, which was the only one of its 
kind in China, attracted great interest from medical academics 
throughout the country and was to have a major influence on 
the development of Chinese medicine over the subsequent two 
decades. The programs of the Centre for DME for Chinese 

Evidence-based Chinese Medicine:  
Are We on the Right Track?
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Medicine were all directed at developing an underpinning 
evidence-base for Chinese medicine.1 The ultimate objective 
was to integrate Chinese medicine and Western medicine, 
whilst retaining the key principles and underlying values 
of Chinese medicine that had been developed over several 
thousand years. Of course, there are many who oppose 
the move to integration, declaring that the evidence-based 
approach is not suitable for the ancient system of healthcare2 
and that the traditional methods and experience should be the 
only considerations in the Chinese medicine paradigm.

Of all the forms of traditional medicine, globally, Chinese 
medicine is the most established. Over thousands of years its 
development has been documented and preserved. However, 
much of the well-organised archival material can now be 
reinterpreted in the context of contemporary scientific 
knowledge. As for Western medicine there is an emphasis on 
the collection of evidence to define specific disease syndromes. 
However, unlike its Western counterpart, so far the Chinese 
medicine systems have not provided a means of determining 
the quality of clinical evidence for its effectiveness.3

In recent decades, Chinese medicine has been increasingly 
embraced in Western communities. In part, this results from 
the inability of Western medicine to effectively deal with the 
increasing incidence of the many chronic illnesses associated 
with increasing life span. In part, the increased popularity 
is due to a preference for therapies which are considered to 
be holistic, rather than disease-focused. In part, it is due to 
concerns about adverse effects of conventional therapeutics. 
Initially, acupuncture was the predominant form of Chinese 
medicine in common use in the West, being practised by both 
conventional medical practitioners and traditional Chinese 
medicine practitioners. However, with the introduction of 
degree programs in Chinese herbal medicine in the universities 
of Western countries, the popularity of Chinese herbal therapies 
has increased substantially. This has been the experience in 
many Western societies, including Australia.4

There are continuing concerns about Chinese medicine, in 
particular, about what is still considered to be a lack of evidence 
for its safety and efficacy.5 Safety issues about acupuncture now 
seem to have been settled, probably due to markedly improved 
training in the therapy. However, concerns about the safety of 
herbal medicine persist. These have been reinforced by recent 
findings that a number of herbal ingredients have serious 
toxicities, some of which may be life-threatening.6 There is 
also growing concern about the potential for herbal medicines 
to interact adversely with conventional medicines, that is, the 
possibility of herb–drug interactions.7

For both acupuncture and Chinese herbal medicine, lack 
of evidence of clinical efficacy will continue to impact on 

public acceptance of the therapy. The increasing emphasis 
on evidence-based Chinese medicine is supported by leading 
Chinese medicine researchers in China and elsewhere. There 
is no doubt that Chinese medicine is benefiting from high-
quality scientific research that evaluates clinical evidence of 
efficacy to the standards that apply to conventional treatments. 
Examples of such outcomes include Chinese herbal treatments 
for irritable bowel syndrome8 and allergic rhinitis,9 and 
acupuncture treatments for chronic pain.10 However, progress 
in evidence-based development of Chinese medicine has been 
spasmodic. This is due to the scarcity of well-trained researchers 
and the limited availability of funding for such research. With 
respect to the latter, a recent positive development in Australia 
was the decision of the National Health and Medical Research 
Council, this year, to allocate an initial $5 million to support 
CAM research. Hopefully, this initiative will see continued 
funding for CAM in future years.

Another impediment to the progress of Chinese medicine 
research is the existence of significant methodological 
challenges, for example, devising appropriate sham/placebo 
control interventions for clinical trials of acupuncture, and 
meeting the stringent regulatory requirements of therapeutic 
regulatory authorities for phase II trials on herbal medicine 
therapies. Also, the theoretical requirement for individualised 
treatments with Chinese medicine does not sit well with 
conventional clinical trial methodology.

In conclusion, much effort has been made globally to promote 
evidence-based Chinese medicine development and there 
has considerable progress. However, there remain major 
challenges. It is pleasing that Australia has been playing a 
leading role in the move towards evidence-based traditional 
medicine, including in areas such as regulation, education, and 
professional development. However, greater and concerted 
efforts of governments, the profession and research and training 
institutions are required. The World Health Organization 
(WHO) has adopted the evidence-based approach for ongoing 
traditional medicine development. In recent years, WHO has 
developed and promulgated traditional medicine terminology 
standards, clinical practice guidelines and disease classification. 
It is my view that we are on the right track, but realisation 
of the full potential of Chinese medicine to contribute to the 
healthcare needs of communities will be largely dependant 
on how effectively we can demonstrate that the undoubted 
benefits of traditional therapies can be supported by scientific 
evidence. 
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Letters to the Editor

Dear Zhen Zheng,
Congratulations on a well-presented 
journal. I like the touch of it – important 
for us tactile praccies. I immediately 
made myself comfortable on my deck 
in the evening Queensland air to have a 
read. I have to admit though, I skimmed 
through the heavy research papers.  

The paper I enjoyed most was ‘Oculomotor 
Palsy Treated with Electroacupuncture’ 
[by Yong-Suk Kim]. It got to the heart 
of clinical practice, despite its simplicity. 
Yes, this is what I want to hear. Reading 
these case studies creates confidence 
in individual acupuncturists to treat 
similar unusual cases that they may not 
have treated before, and also provides 
groundwork on how to tackle it.

I thought the article by JD Ryan on ‘The 
Use of Evidence in Acupuncture Clinical 
Practice’ very relevant. How many of us 

working acupuncturists want evidence on 
the efficacy of acupuncture? Are we not 
satisfied through experience that most of 
the time there is a positive result? Think of 
the billions of dollars spent on drug trials 
and yet there are still such varying results 
when these drugs are finally prescribed to 
individuals. How can we put a holistic 
treatment such as acupuncture in a test 
tube? Okay, so research plays a role, but 
let’s not get carried away.

I will be happy if at least one acupuncture 
case study goes into each issue. Yes, I 
know, it is up to us practitioners in the 
field to write such case studies and muster 
up our courage to submit a manuscript 
with all its protocols.  

Patsy Wilcox 
Ferny Hills, Queensland

To Zhen and team,
Congratulations on the production 
of such a high quality journal! I found 
the articles interesting and thought-
provoking, especially Damien Ryan’s 
examination of the belief systems 
underlying the practice of Chinese 
medicine. I also appreciate the efforts to 
include research which is clinically useful 
to practitioners in a reductionist world. It 
is difficult to both honour and question 
the fundamental principles of Chinese 
medicine; however, I believe this is the 
way forward. 

Jenny Layton 
Balliang, Victoria

Letters to the Editor
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Meridians: Emergent Lines  
of Shape Control

Phillip Beach*  DO, DAc, OsNZ

Wellington, New Zealand

A B S T R A C T
The Chinese concept of meridians has proved to be resistant to a bioscience understanding. Many 
investigative techniques and technologies have been applied to the human body in the search for 
a material substrate that is meridian-like. Using evolutionary biomechanics and embryology, the 
author has constructed a new model of human movement. The model, called ‘Contractile Fields’, 
has flexion/extension, side-bending, twisting, squeezing, limb, and visceral fields of contractility. 
That model was then turned towards the enigmatic meridians mapped over 2000 years ago in 
China. Recoil from a noxious stimulus is a reflex that all animals develop as a way of avoiding hurt. 
Acupuncture and moxibustion can elicit this reflex. Lines emerge on the body-wall and limbs that 
elicit similar biomechanical recoil vectors. The neurophysiology of recoil allied to the concept of 
‘border control’ predicts 12 + 2 meridians as being the theoretical minimum needed to predictably 
control subtle human shape. Shape and function are closely coupled. Meridians are hypothesised 
to be ‘emergent lines of shape control’.

K E Y W O R D S  emergent, contractile fields, embryology, shape control, meridians.

Introduction
The practice of acupuncture within Traditional Chinese 
Medicine (TCM) is predicated on the existence of meridians. 
The map of meridians is the world’s oldest medical map still 
in clinical use. The genesis of the map took hundreds of years 
and emerged from a culture that numbered 50 million over 
2000 years ago. Gradually, medical anthropology is revealing 
the history of TCM, with new finds constantly adding 
depth to interpretation. The early Chinese medical theorists 
maintain that they mapped the movement of ‘Blood and Qi’. 
Disturbance of Blood and Qi flow they saw as being the genesis 
of disease. This flow was condensed down to 12 + 2 tightly 
mapped conduits or meridians. With the influence of Western 
science in the 1900s, meridian mapping became anatomically 
referenced. A modern text, A Manual of Acupuncture,1 runs 
to more than 600 pages of detailed description. Acupoints 
located on those meridians are needled in three-dimensional 
patterns called point prescriptions to treat disease. The practice 
of acupuncture is now a global phenomenon with well over 
two billion people having access to this form of treatment.

Bioscience has looked in vain for the meticulously mapped 
meridians. Dissective studies, CAT scans, MRI scans, PET 

scans, thermal imaging, radioactive tagging, scanning electron 
microscopy, etc.; the full armamentarium of modern medical 
investigative techniques has failed to demonstrate a physical 
substrate that is meridian-like. There are hints of something 
afield (e.g. endogenous opiates and pain, some positive clinical 
outcomes), but to date, bioscience has been unable to fathom a 
contemporary understanding of the complex meridial map. The 
situation is analogous to the use of herbs before pharmacology 
– herbs ‘worked’, but how they did so was unknown.

The author suggests that the Chinese did indeed map a form of 
movement. An obvious movement, given the nature of needles 
and moxibustion, they mapped ‘recoil from a noxious stimulus’. 
When you are pricked or burnt, you will move coherently and 
quickly away from the source of hurt. Recoil has a history that 
dates back to the pre-Cambrian animal diversification 540 
million years ago (mya). The earliest life on this planet (600+ 
mya) was Edenic in that there is no evidence of predation – life 
was tethered or floated randomly. The pre-Cambrian period 
ushered in an explosion of new animal body plans,2 including 
animals that moved volitionally with eyes and balance organs; 
predation with tooth, claw and sting became the way of the 
world. Teeth and recoil have a long evolutionary co-history –  

5
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needles and moxibustion plug straight into this core survival 
reflex.

Interestingly, you are not born with a coherent recoil reflex. 
Rather, it takes years for the reflex to mature as the central 
nervous system (CNS) learns to map and control the moving 
body. A baby moves when hurt, but that movement is poorly 
co-ordinated. Maria Fitzgerald of University College London 
has studied the neurology of recoil in the human baby.3 Infants’ 
nociceptive fields are larger, smeared in body image, more 
excitable, and noxious insult leaves a long-lasting deleterious 
CNS impression/facilitation, as the inhibitory neurons mature 
later. Babies and young children have yet to develop the 
accurate neuronal mirroring in the brain needed for effective 
recoil. The Chinese suggest babies do not have meridians (at 
this age the organs dominate); they emerge fully at the age of 
six or seven years. This is a crucial hint left by earlier Chinese 
medical theorists of the methodology they used to construct 
the meridial map.

There is an underlying pattern to recoil once it has matured 
as a reflex, and the Chinese mapped this pattern. Meridians 
are hypothesised to be ‘emergent lines of shape control’. 
This deceptively important short phrase will take some 
contextualising.

The author wrote his fourth-year osteopathic thesis (British 
College of Osteopathic Medicine, 1983) on the subject of 
‘muscle chains’. If I get up from this chair and turn to greet 
you, I have just seamlessly employed hundreds of named 
muscles in a tight, temporal sequence. As my concepts 
matured over the years, I realised the most biologically valid 
way to explore muscle patterning would be via an appreciation 
of the evolutionary biomechanics of vertebrates, allied to the 
embryological development of the musculoskeletal system. 
Mammalian musculature is complexly patterned about a tri-
laminar body-wall with an overcoat of pectoral and pelvic 
muscle. Looking for primary movement patterns within that 
complexity led me to develop a new model of movement 
that is called the Contractile Field (CF): ‘contractile’ as it is 
a generic term rather than a tissue-specific term; ‘fields’, as 
opposed to ‘chains’ or ‘trains’, as there is nothing chain-like 
about how we move. ‘Fields’ and field theory offer a far more 
appropriate understanding of how muscle warps and wefts, 
dives and surfaces, braids and coalesces as it courses about the 
body. By the late 1990s, all the major building blocks of the 
CF model were in place when I then realised it could be used 
to shed a new light on the meridial map. This article will not 
detail the anatomy and biomechanics of CFs. At this stage it 
is enough to realise a blunt needle or a burn elicits a whole-
body response. However, for a deeper understanding of this 
decoding hypothesis, further elucidation of the fields provides 
additional insight.

On the body-wall, pricking you ventrally will generally produce 
flexion and recoil away. Moving away from penetrative insult 
has obvious survival value. Pricking the side of your body 
will produce a side-bending ipsilaterally or contralaterally. A 
needle in the back will extend you and move you forwards. 
Lines emerge on the body-wall that, when stabbed with a tooth 
or needled with a 2000-year-old Chinese acupuncture needle 
(read, blunt), will initiate a similar movement vector.

Let’s use the Conception Vessel (CV) channel (Renmai) to 
demonstrate and develop this idea. A needle to the midline of 
your abdomen will initiate flexion and recoil away, as seen when 
needling CV12, 11, 10, 9, 8 and 7. Then something interesting 
happens. Needling CV6 Qihai marks the beginning of a change 
in the recoil direction. Because of the lumbar curve in your 
back, you are now as likely to extend your pelvis as flex. By the 
time you are at the level of CV4 Guanyuan, it is definitely better 
to extend the pelvis to escape the penetrating insult, as flexion 
at CV4 will push your pelvis towards the needle.

Meridians P Beach

FIGURE 1  Cartoon depicting a person, upright 
in water with a snorkel, pricked at CV12, shown 
in comic shock, flexing the body-wall and moving 
backwards away from the insult.

A Thought Experiment
Imagine you are standing upright and naked in a deep 
swimming pool. Your feet are weighted to the pool floor, your 
head is under the water, but a snorkel dispels any panic. An 
experimenter is able to prick any part of your body with a shark 
tooth – without warning.
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Meridians P Beach

FIGURE 2  Thought experiment comically depicting 
extension of the pelvis when CV4 is pricked.

The Leech
Bill Kirstan and John Lewis,4 using a leech as a model 
organism, have studied the neurophysiology of recoil. This 
work is essential to a modern understanding of acupuncture. 
The leech was chosen as a model organism as it has only 40 
sensory neurons distributed around the body-wall. A pinprick 
that elicits recoil will usually fire two sensory neurons, these 
feed down to interneurons that summate the available data 
and inform the motor neurons to move the appropriate part 
of the body-wall away. What Kirstan and Lewis discovered 
was the mathematical ability of the interneuronal layer. These 
nerve cells can add, subtract, compute sines and cosines, and 
manipulate trigonometric identities that would challenge a 
15 year old with a calculator. As any leech knows, cos (φ–θ)! 
Kristin and Lewis suspect all higher organisms use overlapping 
sensory fields and an almost hard-wired sense of trigonometry 
to avoid penetrative insult.

How many emergent lines of shape control are needed to 
predictably control subtle human shape (morphology)? 
Borders will need to be identified and then controlled using 
meridians on either side of that border. The CF model identifies 
primary (mammalian) movement fields as: flexion/extension, 
side-bending, twisting left or right, squeezing/sucking, and 
limb fields. Each field borders other fields and the fields are 
profoundly interactive. Based on this analysis:
•	 The	Dorsal	and	Ventral	midline.	Vertebrates	are	bilaterally	

symmetrical and so the midline is mandatory. (Conception 
Vessel and Governor Vessel channels)

•	 Bilateral/paraxial	lines	of	border	control	of	both	the	dorsal	
and ventral midline. (Inner Bladder channel and the Kidney 
channel)

•	 The	lateral	body-wall	has	an	indistinct	ventral/dorsal	border.	
To control laterality, criss-crossed lines need to be placed 
near the dorsal and ventral margins of the lateral Contractile 
Field. (Gallbladder and Liver channels)

•	 Helical	 biomechanics	 are	 introduced	 when	 you	 needle	
intermediate lines on the body-wall, as helical biomechanics 
are a compound of flexion/extension and left–right side-
bending. Rib angles on the thorax and the lateral raphe 
of the thoracolumbar region mark the intermediate dorsal 
body-wall; on the ventral body-wall the linea-semilunaris 
and the costochondral junction mark the intermediate line. 
(Lateral Bladder channel and the Spleen channel)

•	 Biomechanically,	 14	 lines	 will	 control	 a	 mammalian	
body-wall. The model predicts the dorsal and ventral 
midline as two lines, four para-axial lines to control the 
midline, four lines to control the lateral body-wall, and 
four lines that are intermediately placed to initiate helical 
movement. However, if you count around the torso, the 
Chinese map 16 meridians. The Chinese medical theorists 
recognised the importance of the nipple-line and the need 

The Chinese give great importance to areas of the body where 
movement fields invert. SP21 Dabao, an acupoint that is 
historically important, is another of these field inversion areas 
on the body-wall. On the lateral body-wall, a noxious stimulus 
below SP21 will initiate an ipsilateral side-bending, whereas 
above SP21, side-bending will be generally contralateral. 
Needling the lateral jaw will produce a side-bending ipsilaterally 
until the zygomatic arch, when contralateral side-bending is 
the face-saving thing to do.

Developing this model further: Imagine standing in the pool 
and being needled at CV12 Zhongwan – you would flex and 
move backwards away from the danger. What cannot be 
guaranteed with one needle applied to the midline is your drift 
to the left or right as you move backwards. That left–right drift 
arises from small initial conditions at the moment of impact, 
such as the direction of your gaze or a slight twist in your back. 
To be able to predictably flex and send you straight backwards, 
with no ‘ifs or buts’ the experimenter would need to use two 
needles, one on either side of CV12 Zhongwan, say KI19 
Yindu. Now, using pressure that is more penetrative on the left 
or right needle, recoil away will be controlled. In effect, this is 
a form of ‘border control’.

Borders in biology – from the microscopic to the macroscopic 
– need two independent membranes in order to effectively 
control movement across domains. Earlier walls, which date 
to about 208 BC, preceded the Great Wall of China, so the 
Chinese were very border-conscious at a critical stage in the 
mapping of something we now call meridians. 
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for its representation. Breasts and suckling lips are unique 
mammalian attributes; the bottom line – without a wet-
nurse you starved. Embryologically, the nipple-line, in its 
early embryonic period, was intermediate in its placement 
on the body-wall,5 near the SP meridian. During subsequent 
development, the arms rotate laterally and the legs rotate 
internally, pulling the skin and the nipple-line. (Stomach 
channel)

•	 Limbs:	The	 embryonic	 limb	 bud	 is	 paddle-shaped	 and	 is	
described as having a pre-axial border (thumb side), a post-
axial border (little-finger side), and ventral/dorsal axial lines 
that mark the midline of the limb bud (Fig. 3).6 Limbs are 
derived from fins.7 Fins are optimally placed on the body-
wall of a fish to control pitch, yaw and roll. Small movements 
of a fin create large changes in direction. Vertebrate limbs 
became stout and propulsive, but in essence still control 
movement.

Meridians P Beach

In theory, six lines are needed to control the limb-bud shape. 
Two lines are needed to control the leading edge of the limb 
bud, i.e. the pre-axial border (LU and LI/SP and ST); two lines 
to control the post-axial border (HT and SI/KI and BL); and 
two lines to mark the ventral/dorsal midline (PC and TE/LR 
and GB). These six lines allow accurate shape control of the 
limb bud. The importance of accurate limb-shape control is 
analogous to the control of an aeroplane’s wing flap. Small 
changes at critical places in a system initiate large responses.

The Chinese must have pondered long and hard about how 
they could map the obvious similarities and the profound 
differences they found between arms and legs. Embryologically, 
the lower limb has a long-axis twist to it that the upper limb 
bud does not experience. Due to the internal rotation and 
long-axis twist of the lower limb, the quadriceps of the leg is 
analogous to the triceps of the arm. Note how the Chinese 
have placed the Stomach (ST) meridian, a Yang meridian, on 
the ventral surface of the body. The crossing of the leg Yin 
meridians at SP6 Sanyinjiao, the crossing of the Bladder (BL) 
meridian behind the knee and the crossing of the Stomach 

(ST) meridian at the hip joint, all suggest this attempt to map 
the long-axis rotation of the leg.

The decoding hypothesis presented here makes sense of much of 
the arcane information packaged with meridians, for example, 
the internal/external relationship. Meridians are coupled across 
borders because both are needed to control the border. One 
without the other is like a car only able to turn to the left. Six-
channel pairing is the simple similarity between, for example, 
a ventral pre-axial border on the arm (thumb) being analogous 
to a ventral pre-axial border of the leg (big toe). Deep channels 
are fascinating. Meridians are depicted as being left/right and 
only at the mouth and genitals are the 12 meridians routinely 
depicted as being crossed. Contractile Field (CF) modelling 
leads one to consider where muscles decussate (cross) as they 
form the warp and weft of the body’s musculature. Meridians, 
via the deep channels, are comprehensively decussed across the 
midline, particularly the ventral midline.

Shape Control
Meridians are emergent from a whole living organism that is able 
to react coherently to a noxious stimulus. When an organism 
is too tired (Qi deficient), the meridians will evaporate. No 
energy, no recoil. At death meridians depart; they will not be 
found in a cadaver. They are not a distinct biological tissue 
and this is why they have proved to be so elusive to bioscience. 
Meridians, it is proposed, allow subtle shape to be predictably 
manipulated. From this perspective, acupoint combinations to 
treat clinical syndromes are a form of three-dimensional shape 
manipulation. Shape and physiological function are closely 
coupled.
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A limb bud with the dorsal 
axial line (SJ) marked as a 
solid line, the ventral axial 
line (PC) as a dashed line. The 
pre-axial border is controlled 
by the Large Intestine (LI) 
and Lung (LU) meridians; the 
post-axial border is controlled 
by the Heart (HT) and Small 
Intestine (SI) meridians.
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Limbs, derived from fins, steer 
movement.

FIGURE 3  Limb bud at 32 days (from Larson8).
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Rapid Reponse of Autonomic 
Nervous System to 
Acupuncture in Subjects 
Under Stress

A B S T R A C T
Introduction: During functional magnetic resonance imaging (fMRI) investigating effects of 
acupuncture, numerous subjects reported immediate reduction in anxiety upon needle insertion. 
We hypothesised that the autonomic nervous system (ANS) reacted more rapidly to acupoint 
stimulation than previously reported. We investigated whether valid results could be obtained 
from 220 seconds of pulse recording. Furthermore, we looked for evidence that ANS responses 
differed depending on acupoints stimulated. Methods: 40 subjects participated in each of two 
sessions of acupuncture using LI4 Hegu, SP6 Sanyinjiao, PC6 Neiguan or ST36 Zusanli. A sterile 
hypodermic needle (Terumo, Ø0.50 × 16 mm) was inserted into the selected point. After a 10-
minute washout period, 0.5 mL of normal saline was injected into the point at 30-second intervals 
for 5 doses, a total dose of 2.5 mL in 150 seconds. Continuous pulse recording was commenced 
70 seconds before the first injection and continued for 220 seconds until the end of the injections. 
Calculated spectral power of the recordings was compared between the pre-stimulation and 
stimulation phases. Results: Paired-samples t-tests showed significant increases in low frequency 
(LF) power band for Sanyinjiao and Neiguan and in LF/HF (high frequency) ratio for Hegu, but 
not for Zusanli. A significant decrease in heart rate (HR) from baseline was demonstrated for all 
points by the end of the experiment, 10 minutes after cessation of stimulation. Conclusion: The 
significant decrease in HR between baseline and end-point implies effectiveness of point injection 
(PI) for acupoint stimulation. The initially elevated ANS response to an alien experimental 
environment was not reduced by acupoint stimulation, discounting ANS modulation as a cause 
for the self-reported reduction in anxiety. Despite the severe experimental environment, it was 
possible to show changes in HRV produced by stimulation of different acupoints, these changes 
being different between points.

K E Y W O R D S  acupuncture, autonomic nervous system, heart rate variability, point 
injection, power spectral analysis.

G L O S S A R Y  ANS: Autonomic nervous system, CNS: Central nervous system, EA: electroacupuncture, 
ECG: Electrocardiography, FFT: Fast Fourier transformation, fMRI: functional magnetic resonance imaging, HF: 
High frequency, HR: Heart rate in beats per min, HRV: Heart rate variability, LF: Low frequency, LF/HF: Ratio of low 
frequency to high frequency, PI: Point injection, PPG: Photoplethysmography, PSA: Power spectral analysis.
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Introduction
During the course of a number of functional magnetic resonance 
imaging (fMRI) experiments conducted to determine the 
effects of acupoint stimulation on the central nervous system 
(CNS), a number of subjects reported immediate reduction of 
anxiety upon stimulation. This relaxation seemed to continue 
after the end of the experiments. Acupuncture is reported to 
modulate activities of the autonomic nervous system (ANS),1-4  
but this effect has only been measured 30 minutes after 
stimulation. We hypothesised that the ANS reacted more 
rapidly to acupoint stimulation than previously reported. Since 
we were testing point injection (PI) as a method of acupoint 
stimulation, we also hypothesised that PI would cause a 
similar ANS response to that reported with manual needling 
or electroacupuncture (EA). To demonstrate these hypotheses, 
we needed to determine whether valid power spectral analysis 
(PSA) results could be obtained from 220 seconds of pulse 
recording. Published data indicate that 7.2-second recordings 
or recordings of 100 heartbeats could provide adequate spectral 
samples of heart rate variability (HRV) if results are cautiously 
interpreted.5,6

Photoplethysmography (PPG) gives the summary information 
reflecting both cardiac and blood vessel components of heart 
rate variability (HRV), and could be used to assess the response 
of the ANS. There is a significant correlation between inter-
beat interval data measured by both electrocardiography 
(ECG) and PPG in short-term steady-state recordings.7,8

Sayers9 first demonstrated changes in HRV associated with 
mental activity; later Malliani and Montano10 concluded 
that autonomic changes induced by mental/physical activity 
could be investigated easily with spectral analysis of HRV to 
reveal aspects of interaction between sympathetic and vagal 
outflow. The low frequency (LF) spectral components of 
HRV are considered a measure of sympathetic tonus while 
high frequency (HF) reflects parasympathetic tonus and 
fluctuations caused by spontaneous respiration. The LF/HF 
ratio is indicative of sympathetic/parasympathetic balance,11 
a decrease in score being a possible indication of either an 
increased parasympathetic or decreased sympathetic tonus.

A number of studies have reported that acupuncture changes 
LF and HF components of HRV. Shi, Wang and Liu12 
reported a significant reduction in the LF component of HRV 
after needling PC6 Neiguan in patients suffering coronary 
heart disease. They also noted a significant change in LF/HF 
ratio when electroacupuncture was applied. In a study of 
acupuncture treatment for minor depression, Agelink et al.13 
showed a combined trend towards an increase in HF, decrease 
in LF and an overall significant decrease in LF/HF ratio when 
needling classical points. Haker, Egekvist and Bjerring14 

noted a statistically significant decrease in heart rate (HR) 
after stimulation of LI4 Hegu and demonstrated an increase in 
sympathetic and parasympathetic activity during stimulation 
and a prolonged sympathetic decrease after stimulation. 
Only single acupoint stimulation was studied in the above-
mentioned trials, and no study to date has compared the effects 
of different acupoints in the same subject. Clinically, a number 
of acupoints may be used in combination as treatment; it would 
be advantageous to understand the effects of each point on the 
ANS before the combined effects are studied.

Manual acupuncture, although widely used in research and 
clinical applications, is difficult to accurately control and hard 
to quantify, making reproducibility a research issue.15 PI is an 
attractive exploratory method. Precise doses of fluid (usually 
normal saline) can be delivered into an acupoint at set intervals 
giving a reproducible stimulation session to session, although 
individually specific tissue distensibility and fluid resorption are 
seen as confounding variables.

AIMS
As part of a neuroimaging study into the effects of acupuncture 
on the CNS, we determined to investigate whether:
1. The ANS reacts more rapidly to acupoint stimulation than 

previously reported;
2. There are differing ANS responses from stimulation of 

different acupoints; and
3. PSA results obtained from 220 seconds of pulse recording 

could give interpretable data.

Methods
VOLUNTEERS

With approval from the University of Queensland (UQ) 
Medical Ethics Research Committee and the Uniting Health 
Care Human Research Ethics Committee, subjects were 
recruited from a pool of normal healthy volunteers comprised 
of UQ students and staff who had participated in previous 
neuroimaging trials.

Forty right-handed subjects (21 males) ranging in age from 
18 to 52 (mean = 27) participated in each of two sessions of 
acupuncture stimulation. Of these, 13 (32.5%) were naive 
to acupuncture. No subject had a history of psychiatric or 
neurological disorder or head trauma with loss of consciousness, 
and pregnant or possibly pregnant females were excluded. 
Informed consent in writing was obtained prior to investigation. 
Subjects were instructed not to eat, drink caffeine-containing 
beverages, or smoke two hours prior to testing. 

SELECTION OF ACUPOINTS

LI4 Hegu on the left hand and SP6 Sanyinjiao on the right leg 
were chosen for study in male subjects, and PC6 Neiguan on 
the right and ST36 Zusanli on the left were studied in female 
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subjects. The order of acupoint stimulation and the possible 
effects of the stimulation were not explained and all subjects 
considered this ‘just another fMRI experiment’ for which 
they had volunteered. A period of one week between acupoint 
stimulations allowed time for washout of any possible ongoing 
acupuncture effects. 

No clinical importance was placed on the acupoints selected. 
The four acupoints were chosen because of their frequent 
clinical use, previous use in a research setting, and accessibility 
from within an MRI scanner. Hegu is a commonly adopted 
research acupoint as it is easy to identify.17 Sanyinjiao is 
another common acupoint for research. Neiguan has been used 
in HRV studies13 and Zusanli has been investigated previously 
with fMRI.18 

STIMULATION

An acupuncturist with 30 years experience in traditional 
needling techniques and four years experience in PI (MWS) 
performed all stimulations. Under normal conditions for 
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FIGURE 2   Basic layout of saline delivery

1 Volt peak-to-peak trigger pulse can be provided from any source. This system is configured for 2 sources; 1. Manual push button operation for use in the PI 
validation study; 2. Automatically from a square wave pulse delivered from a Siemens Magnetom (Siemens, Erlangen) MR scan system.
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FIGURE 1   Design for acupoint stimulation

skin penetration, a hollow Terumo Neolous (Terumo Corp., 
Elkton, MD, USA) Ø0.50 × 16 mm sterile, single use needle 
was inserted to a depth of 13 mm into the selected point 10 
minutes prior to commencement of the experiment. The full 
effect of needle insertion was reported to occur within the first 
three seconds after needle placement,15 and we considered a 
10-minute washout period to be adequate, with any effects 
demonstrated after this a result of stimulation due to saline 
infusion.

A 10 mL Luerlok syringe containing sterile normal physiologic 
saline (0.9% NaCl) was mounted in a purpose-built computer-
controlled syringe driver and connected remotely to the needle 
by minimal volume tubing. Commencing 70 seconds after 
starting the imaging experiment and PPG acquisition, 0.5 mL 
saline was delivered at a rate of 1.0 mL/s into the acupoint 
every 30 seconds for five doses, giving a total stimulation time 
of 150 seconds and a total experimental time of 220 seconds 
(Fig. 1). Figure 2 outlines the basic saline delivery layout.

PRESSURE RECORDING

Tissue resistance was measured with a conventional piezo 
bridge sensor (Baxter, Kobe, Japan) connected in-line. 
Intrapoint pressure recordings, later used as a covariant for 
data analysis, were made at 2.5-second intervals in parallel 
with PPG and neuroimaging recordings.

PULSE RECORDING

The beat-to-beat pulse interval was recorded from a pulse 
probe (K2203 4752866; Siemens, Erlangen, Germany) 
attached to the right middle finger. Recording commenced at 
the beginning of the neuroimaging experiment and continued 
for 220 seconds until completion of fMRI image acquisition. 
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11 000 samples of beat-to-beat interval were acquired, in total, 
at a sampling rate of 50 Hz. These samples were subdivided 
into two components: the first 3500 samples acquired 
before onset of saline infusion (‘rest’), and the remaining 
7500 samples acquired during the 150 seconds of acupoint 
stimulation (‘task’). Each of the two components was analysed 
separately using HRV Analysis Software 1.1 for Windows.19 
Data were detrended using a smoothness priors algorithm to 
remove LF baseline trends.20 Power spectral analysis of R-R 
interval variability was performed using a 1024-point fast 
Fourier transformation (FFT) with interpolation rate of 2 Hz 
and a parametric 16-order autoregression model. Results were 
returned in normalised units of LF and HF, as well as an LF/
HF ratio.

HEART RATE RECORDING

During both stimulation experiments, baseline HR was recorded 
before entering the MR suite and an end-point measurement 
was recorded after leaving the MR suite, 10 minutes after the 
end of acupoint stimulation and needle removal.

STATISTICAL ANALYSIS

Data were analysed in SPSS 11.0 (Macintosh Version 11.0.4, 
SPSS Inc.) to determine any significant modulation of the ANS 
resulting from the stimulation paradigm. Spectral components 
of HRV, and HR, across the four acupoints were analysed with 
paired t-tests to determine any significant differences between 
baseline and end-point of the experiment. One-way ANOVAs 
were used to examine any overall difference in acupoint pressure 
between baseline and stimulations, and amongst stimulations 
themselves. A multivariate ANOVA (MANOVA) model was 
used to test whether HR at the four time points was different 
across the two stimulations.

Results
Since raw pulse-recording data were affected by noise, only 
selected data were included in this section. Results are presented 
as mean and standard deviation in Table 1. Measured in 
normalised units, resting LF ranged from 73.9 to 83.7 (mean = 
78.8), resting HF from 21.5 to 25.3 (mean = 23.4), and resting 
LF/HF from 3.5 to 4.2 (mean = 3.9) across all acupoints. 
Corresponding ranges during acupoint stimulation were 
75.7–83.7 (mean = 81.2) for LF, 20.1–22.2 (mean = 21.2) for 
HF, and 4.0–4.7 (mean = 4.4) for LF/HF ratio. Paired t-tests 
of the mean values at rest compared with stimulation showed 
statistically significant increases in the LF component of HRV 
for Sanyinjiao and Neiguan and a significant increase in the LF/
HF ratio for Hegu. Stimulating Zusanli produced no significant 
changes in any aspect of HRV.

Figure 3 graphs pressure recording at baseline through the five 
injections from each point. Repeated-measures ANOVA of peak 
acupoint pressures at the baseline and the five doses measured 
for the four individual acupoints demonstrated a significant 
difference (P <0.001) while a similar repeated-measures 
ANOVA at the five doses only showed no significant difference 
(P = 0.80). To evaluate the possibility of an ‘all or nothing’ 
response to the first injection alone, paired-samples t-tests were 
conducted to compare baseline intrapoint pressure (prior to 
injection) with pressure measured after the first injection. There 
was a statistically significant increase in pressure from rest to 
first injection at all four acupoint sites as shown in Table 2, as 
would be expected. 

Paired t-test of the HR change from baseline to end-point 
(10 minutes after end of experiment) showed a statistically 
significant decrease in HR (summarised in Table 3).

Notes:  Rest denotes a period of 70 seconds before onset of point injection. Task denotes a period of 150 seconds of PI stimulation.  
LF = Low Frequency component in normalised units; HF = High Frequency component in normalised units; LF/HF = calculation ratio LF/HF. 
* P < 0.05  ** P < 0.01

TABLE 1 Mean (and standard deviation) of the spectral analysis of heart rate variability 
measured at rest and during point injection at four acupoints

LI4 Hegu (n = 20) SP6 Sanyinjiao (n = 21) PC6 Neiguan (n = 18) ST36 Zusanli (n = 17)

Rest Task Rest Task Rest Task Rest Task

LF 83.69 (21.40) 82.93 (18.38) 77.69 (7.22) 83.69** (10.51) 73.88 (11.70) 82.37* (12.63) 74.71 (7.82) 76.82 (6.6)

HF 25.26 (7.89) 20.65 (10.41) 21.49 (7.45) 20.05 (7.19) 24.66 (9.69) 20.52 (6.86) 23.95 (8.88) 22.19 (7.48)

LF/HF 3.48 (0.91) 4.54* (1.58) 4.23 (2.16) 4.73 (1.74) 4.21 (4.17) 4.49 (1.77) 3.73 (1.93) 3.96 (1.64)
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MANOVA showed there was no difference in HR resulting 
from the different acupoint stimulations (Wilks’s Lambda = 
0.94, F(4, 75) = 1.224, P = 0.308).

Discussion
This is the first study to compare the effects of acupuncture 
at different acupoints in the same subject with a novel, 
reproducible stimulation method, namely PI.

Normal values for the LF and HF spectral components of HRV 
(in normalised units) are given as: LF 54 ±4 ms2 and HF 29 
±3 ms2; LF being seen as a measure of sympathetic tonus while 
HF reflects parasympathetic tonus and fluctuations caused by 
spontaneous respiration. The LF/HF ratio (normal range = 
1.5–2.0) is used to indicate balance between sympathetic and 
parasympathetic tone11 with a decrease in the score being a 
possible indication of either an increase in parasympathetic or 
decrease in sympathetic tone.

In this study, LF was elevated whereas HF was reduced beyond 
the normal range, even in the pre-stimulation phase of the 
experiment, indicating the subjects were anxious. The reasons 
for this relate to the specific experimental design. Data were 
collected during an fMRI experiment designed to study the 
effects of acupoint stimulation on the CNS. The stimulation 
was delivered in a novel manner – by point injection. These 

conditions presented an alien environment that included 
high noise, confinement to a narrow tunnel and intentionally 
reduced visual stimulation (all related to the fMRI experiment), 
and also the needle insertion with expectation of later saline 
infusion. Understandably these conditions provoked an anxiety 
response in the subjects as evidenced by the initially elevated 
LF components and LF/HF ratios. During the stimulatory 
(task) phase of the experiment there was a significant increase 
in LF components related to the sympathetic ANS instead of a 
decrease as we hypothesised, discounting ANS modulation as a 
cause for the reduction in anxiety reported by subjects.

Changes in HRV varied depending on the acupoints 
stimulated. Sanyinjiao and Neiguan both produced elevation of 
the LF component; Hegu caused an increase in the LF/HF ratio 
without significant changes in LF or HF; Zusanli produced no 
significant modulation of the ANS. Our results are consistent 
with those reported by Haker, Egekvist and Bjerring,14 who 
demonstrated an increase in the LF and HF power spectra 
during stimulation of Hegu with a prolonged sympathetic 
decrease and an increased LF/HF ratio after stimulation 
(LF/HF: pre-stimulation = 1.467, stimulation = 1.365, post-
stimulation = 1.562). The significant decrease in HR recorded 
10 minutes after stimulation of each acupoint, indicating an 
ultimate increase in parasympathetic activity, is also consistent 
with the observations made by Haker, Egekvist and Bjerring.14 
The distinct ANS responses at different points need further 
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FIGURE 3   Intrapoint pressure measured at five timepoints (mean, SEM)

Timepoint 0 is the baseline pressure recorded after needle insertion and 10 min before first saline injection. Timepoints 1 to 5 
are the times of each 0.5 mL injection.
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TABLE 2 Mean (and standard deviation) with results of paired-sample t-tests of initial 
intrapoint pressure (mmHg) and pressure after first injection

Acupoint Baseline First injection Paired difference |t| df P (2-tailed)

LI4 Hegu 34.19 (8.30) 53.00 (11.19) 18.18 (7.41) 11.63 20 < 0.001 

SP6 Sanyinjiao 39.29 (15.85) 64.24 (24.39) 24.95 (14.26) 8.02 20 < 0.001

PC6 Neiguan 24.42 (4.30) 50.47 (20.49) 26.05 (18.45) 6.16 18 < 0.001

ST36 Zusanli 31.00 (5.68) 55.11 (7.26) 24.11 (6.77) 15.53 18 < 0.001

TABLE 3 Mean (and standard deviation) with results of paired-sample t-tests of 
heart rate (min-1) measured at baseline and end of experiment

Stimulation Baseline End-point Paired difference |t| df P (2-tailed)

1 66.5 (1.9) 62.2 (1.5) 4.7 (1.3) 3.57 39 < 0.001

2 68.6 (1.7) 64.8 (1.7) 3.7 (1.1) 3.44 39 < 0.001

investigation in healthy and diseased human subjects, and this 
may shed light on the interpretation of the clinical response 
or outcome.

The evidence from HRV and HR appear contradictory as 
HRV indicates increased stress and HR decreased sympathetic 
response. Evidence from acupuncture analgesia studies 
suggests that a delayed response to acupuncture exists.21 
Yao22 demonstrated that acupuncture stimulation produces a 
temporary increase in sympathetic tone, followed by a more 
prolonged depression. Our HRV data were collected during 
the experimental stimulation period and the HR data 10 min 
after. This time differential might explain the contradictory 
results.

One of the limitations of this study is the short pulse recording 
time. The preferred time is five minutes. However, the Task 
Force of the European Society of Cardiology and the North 
American Society of Pacing and Electrophysiology11 states 
that a minimum of two minutes is required to address the LF 
component. The experimental design constrains recording 
time to a maximum of 220 seconds. HRV analysis standards 
formalised by the Task Force prefer frequency domain 
methods for the investigation of short-term recordings as 
these usually provide results more easily interpretable in terms 
of physiological regulation. The document states, ‘Unless 
special investigations are performed that use the 24-hour HRV  
signal . . . the results of the frequency-domain analysis are 

equivalent to those of the time domain analysis.’ Data from 
the engineering literature indicated that an adequate spectral 
sample of HRV could be made with a 7.2-second record5 or with 
100 heartbeats.6 Although we were unable to perform the five-
minute recordings usually required for confident interpretation 
of HRV spectral analysis, our comparison with published 
data provides preliminary validation for this study and the 
methods employed. It proved possible to determine short-term 
modulation of the ANS in response to PI at acupoints.

Since decreased HR is a response to parasympathetic 
modulation and is a known response to effective acupuncture,3 
it could be inferred that acupoint stimulation by PI is effective 
as a method of stimulating acupoints. Whether this is a result 
of the needle insertion alone, as suggested by Marcus,15 who 
considers the acupuncture effect to have occurred within the 
first three seconds of needle placement with no further effect 
produced over time, or in combination with fluid injection and 
tissue distension, needs further investigation.

Analysis of intrapoint pressure data demonstrated an apparent 
‘all-or-nothing’ response. The pressure recorded after needle 
insertion but before any saline injection was significantly 
different from that recorded immediately after the first injection 
– an expected result. Further injections produced no significant 
difference in intrapoint pressure from dose to dose. This may 
be explained by a dynamic system involving tissue distensibility 
and saline resorption factors. PI could be used as a research 
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tactic to overcome some of the perceived problems of controls 
in acupuncture trials. If PI does produce similar effects to 
traditional methods, and the measured results are a result of 
tissue distension or minor trauma, an acupoint may be used 
as its own control. 

Conclusion
We have demonstrated the possibility of investigating an 
immediate response of the ANS to acupoint stimulation. 
Changes in PSA of HRV indicative of ANS modulation could 
be demonstrated in a period as short as 220 seconds, much 
faster than previously reported. Point injection produces 
responses in HR and HRV that agree with previously published 
data, a possible indication of the similarity of effect between PI 
and traditional needling. Despite the anxiety induced by the 
experimental environment, it was possible to show differing 
ANS modulation at different points, these changes differing 
between acupoints. However, the immediate relaxation upon 
needling insertion is not related to the moderation of the 
ANS.
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Interactions Between Chinese 
Herbal Medicines and Drugs

A B S T R A C T
The popular use of herbal products in the general community raises concerns for potential herb–
drug interactions. The risk of herb–drug interactions is increased if the herbal medicines are used 
concurrently with drugs which have a narrow therapeutic range, or are used in certain groups of 
patients, such as the elderly or those with impaired liver and renal functions. This short paper 
reviews some important concepts in herb–drug interactions and cases involving Chinese herbal 
medicines. It is important for Chinese medicine practitioners to understand, monitor and report 
potential herb–drug interactions.   

K E Y W O R D S  herb–drug interactions, Chinese herbal medicine, efficacy, safety, adverse 
reactions, cytochrome P450.

Introduction
Chinese herbal medicine, as one of the most developed 
remedies in traditional Chinese medicine, has been widely 
used by Chinese medicine practitioners for the treatment 
of a variety of acute and chronic diseases and conditions for 
thousands of years. Generally speaking, most Chinese herbal 
medicine practitioners are familiar with the concept of herb–
herb interactions according to Chinese medicine theory, 
such as the synergistic/additive and/or antagonistic actions 
of some Chinese herbs under certain clinical conditions. 
However, many practitioners are less familiar with herb–drug 
interactions, possibly due to a limited understanding of the 
mechanisms underlying herb–drug interactions or difficulties 
in accessing existing data in this area. 

The significant increase in the use of herbal medicines in the 
Australian community also raises concerns of potential toxicity 
of herbal products, including Chinese herbal medicines.1 
Such concerns are valid, considering some consumers or 
patients may take these products concomitantly with multiple 
conventional drugs for various conditions (particularly for 
chronic diseases and conditions in the elderly). The recent 

report to the Parliamentary Secretary to the Minister for Health 
and Ageing of Australia, prepared by the Expert Committee on 
Complementary Medicines, has identified potential herb–drug 
interactions as an important area, and encourages more research 
on the safety of herbal and other complementary therapies.2

In this short paper, we have outlined some important aspects 
of herb–drug interactions in the context of Chinese herbal 
medicines. It is important for Chinese herbal medicine 
practitioners to understand these concepts in order to optimise 
clinical therapies and to avoid potential adverse reactions related 
to Chinese herbal medicines.

What is a herb–drug 
interaction? 
A herb–drug interaction is defined as any pharmacological 
modification caused by a herbal substance(s) to another 
exogenous chemical (e.g. a prescription medication) in the 
diagnostic, therapeutic, or other action of a drug in or on 
the body.3 This relates to so called drug–drug interactions 
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(interactions between drugs), herb–herb interactions 
(interactions between herbs) or drug–food interactions 
(interactions between drugs and food). Broadly speaking, 
the herb–drug interaction is also a kind of drug interaction, 
considering that the action of a herbal substance is eventually 
caused by chemical ingredients which may be known or 
unknown. For example, St John’s Wort (Hypericum perforatum), 
a commonly used antidepressant herb, has been reported to 
cause significant changes in the action of cyclosporine A in 
transplant patients (for references, see table 1). It also decreased 
plasma concentrations of a range of drugs including digoxin,4 
warfarin5 and theophylline.6 It should be pointed out that 
some herb–drug interactions may be beneficial, e.g. enhancing 
the efficacy or reducing the adverse reactions of an anti-cancer 
agent. Recently, a randomised clinical trial has demonstrated 
that Chinese herbal medicine reduces chemotherapy-induced 
nausea.7 However, many herb–drug interactions can also be 
harmful, e.g. causing adverse reactions or therapeutic failure. 

Why are we concerned about 
herb–drug interactions?
The main reason for concern is that herb–drug interactions 
may potentially affect the clinical safety and efficacy of related 
drugs or herbs. Although many interactions between herbs and 
drugs may be too minor (in terms of pharmacokinetic and/or 
pharmacodynamic changes) to have any clinical significance, in 
some cases, these interactions may alter the clinical outcomes or 
the safety of the treatment involved. The risk of harmful herb–
drug interactions is of particular concern to both consumers 
and practitioners of herbal and conventional medicines. There 
has been an increasing number of reports on harmful herb–
drug interactions globally, partly due to the popularity of using 
herbal products in the general population.8

It is important to note that the use of multiple medicines will 
significantly increase the risk of potential herb–drug interactions, 
especially in the elderly or certain groups of consumers, such 
as cancer patients. The risk for drug interactions increases 
with the number of products consumed. For example, the 
risk for potential interactions when consuming two products 
is 6%; five products, 50%; the risk increases to 100% when 
consuming eight or more products.9 The likelihood of herb–
drug interactions is therefore theoretically higher than drug–
drug interactions since most synthetic drugs usually contain a 
single chemical entity. 

It should be pointed out, however, that our understanding of the 
interactions between herbs and drugs is still limited. It is difficult 
to characterise and identify definitely a herb–drug interaction 
based only on case reports or case series studies. Considering 
a significant number of patients or herbal consumers fail to 

disclose the use of herbal products to their physicians,10 and 
most physicians have relatively limited knowledge of various 
herbal products, the risk of potential herb–drug interactions is 
increased. Thus, there have been efforts for implementation of 
co-ordinated toxicity-monitoring systems by the World Health 
Organization (WHO) (e.g. WHO Collaborating Centre for 
International Drug Monitoring, www.who-umc.org), and by 
various governments, including those of Australia, the United 
Kingdom, the United States, Singapore and China, aimed at 
improving monitoring and timely reporting of potential herb–
drug interactions. 

How do herb–drug interactions 
occur?
Herb–drug interactions can be caused by various factors. They 
may result from chemical reactions between different ingredients, 
or from changes or modifications to specific biochemical 
pathways involved in the metabolism or actions of related drugs 
or herbs. For example, certain Chinese herbs may interfere with 
the body’s drug transporters and metabolism enzymes, resulting 
in changes of the metabolism and consequently the actions of 
various drugs. 

Most herb–drug interactions are mediated by pharmacodynamic 
and/or pharmacokinetic mechanisms. Pharmacodynamic 
interactions involve synergistic or antagonistic interactions 
on the same drug targets, e.g. receptors, which can often be 
predicted and avoided. For example, Ma Huang (Ephedra 
species) contains ephedrine-like alkaloids which exhibit 
sympathomimetic activities. Thus, Ma Huang may interact 
with other sympathomimetic agents, resulting in increased 
actions of monamine oxidase inhibitors and adrenergic agonists 
such as clonidine, and decreased actions of bethanidine and 
guanethidine.11 Pharmacokinetic interactions are much 
more difficult to anticipate, as they occur through multiple 
mechanisms, including alterations of the drug’s absorption, 
distribution, metabolism and excretion. Most reported 
herb–drug interactions are pharmacokinetic interactions. For 
example, certain herbal ingredients may inhibit P-glycoprotein-
mediated drug transport in the liver and intestinal tract, 
resulting in changes of absorptions and actions of drugs which 
are P-glycoprotein substrates.12,13

Cytochrome P450 (CYP450) enzymes are the most important 
drug-metabolising enzymes in the body and are responsible 
for the metabolism of more than 50% of therapeutic drugs.14 

Herb–drug interactions often occur when CYP450 enzymes 
are affected. In humans, there are 57 CYP450 isoenzymes, 
and these are grouped into different classes or families. The 
nomenclature of CYP450s employs a three-tiered classification 
based on the conventions of molecular biology, indicated by 
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an Arabic numeral (family), a capital letter (subfamily) and 
another Arabic numeral (gene), e.g. CYP1A2.15 Most drug 
oxidations are catalysed primarily by six CYP450 enzymes 
(CYP1A2, 2C9, 2C19, 2D6, 2E1 and 3A4/5). Among these, 
CYP3A4 is responsible for metabolising more than 50% of 
drugs which are CYP450 substrates.14 

The actions of CYP450 may be changed by herbal ingredients 
through two different mechanisms: induction and inhibition. 
The induction of CYP450 usually requires a longer period 
of time (e.g. several days), which may lead to decreased drug 
plasma levels (through increased drug metabolism), and 
consequently reduced drug effects. Conversely, the inhibition 
of CYP450 is usually immediate and may lead to increased 
drug plasma levels (through decreased drug metabolism), and 
thus increased drug effects, which may result in significant 
adverse reactions or toxicities. Many clinical adverse events 
have been associated with CYP450 inhibitions.

In addition to P450s, there are also other drug metabolism 
enzymes and transport proteins which may be modulated 
by herbal substances, such as UDP-glucuronosyltransferase 
(UGT) enzymes and breast-cancer resistance proteins.

Examples of herb–drug 
interactions
A number of herb–drug interactions have been identified in 
humans,12,16 as shown in Table 1. The reported drugs include 
warfarin, aspirin, phenprocoumon, midazolam, alprazolam, 
amitriptyline, oral contraceptives, indinavir, ritonavir, 
saquinavir, digoxin, cyclosporine, tacrolimus, imatinib and 
irinotecan.12 There are also numerous studies on animals or 
cells indicating potential herb–drug interactions, although the 
relevance of the evidence to humans has yet to be established. 

One of the most commonly reported drugs involved in herb–
drug interactions is warfarin. More than 15 different herbs 
were reported to interfere with warfarin (and related drugs, 
such as heparin, aspirin, and coumarin derivatives). A number 
of Chinese herbs may potentially interact with warfarin, to 
cause bleeding. Such herbs include Ginger (Zingiber officinale), 
Ginseng (Panax species), Danshen (Salvia miltiorrhiza) and 
Dang gui (Angelica sinensis)17,18 (Table 1). 

One of the most commonly reported herbs involved is St 
John’s Wort (Hypericum perforatum), which has been reported 
to interfere with cyclosporine, digoxin, theophylline, oral 
contraceptives, methadone, fluoxetine and buspirone (Table 
1). For example, a number of cases have been reported 
showing that St John’s Wort decreased cyclosporine blood 
concentrations.19-27 Gingko biloba was also reported to 

interact with ibuprofen, trazodone, fluoxetine, buspirone and 
phenytoin (Table 1). It is interesting to note that both warfarin 
and cyclosporine are well-known subtracts of CYP2C9 and 
CYP3A4 respectively. St John’s Wort is a potent inducer of 
CYP3A4 and P-glycoprotein. 

Another example is Gancao (licorice, Glycyrrhiza glabra), 
which was reported to increase the plasma concentrations 
of prednisolone28,29 by inhibiting the metabolism of 
prednisolone, and also potentiating the skin vasoconstrictive 
action of hydrocortisone.30 Thus, it may potentially modify the 
pharmacological effects of prednisolone and hydrocortisone.

How to predict the risk of 
potential herb–drug interactions
Generally speaking, herb–drug interactions are difficult to 
predict as they depend on a number of factors, including the 
conditions of a patient, dose and time of administration of 
drugs and herbs, and quality of herbal substances. Often the 
individual differences may determine the consequences of a 
likely herb–drug interaction.

Given the chemical complexity of herbal compositions, it may 
be easier to predict the potential interactions based on the 
pharmacological properties of the drug or herb involved (e.g. 
if the drug or herb has similar or different pharmacodynamic 
actions, or acts as the substrate or inhibitor/inducer of certain 
CYP450s or P-glycoprotein). Certain models have been 
developed to predict potential herb–drug interactions, using 
pharmacokinetic principles.16

It is important to note that herb–drug interactions are likely 
to be under-reported. Currently, only a small number of 
drugs and herbs have been tested in clinical trials for potential 
interactions. Chinese medicine practitioners and physicians 
should examine prescribed drugs and herbal formulations/
products to identify whether any ingredients of concern are 
involved. They should also monitor clinical signs of the patients 
for any changes in responses or side effects of administered 
drugs after taking herbal medicines. The general advice is to 
avoid the concurrent use of drugs and herbal medicines in 
certain clinical conditions. 

How to report herb–drug 
interactions in Australia
In Australia, all suspected drug interactions, including suspected 
adverse reactions to prescription medicines, vaccines, over-the-
counter and complementary medicines, should be reported to 
the Adverse Drug Reactions Unit at the Therapeutic Goods 
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TABLE 1   Reported Herb–Drug Interactions in Humans

Herb (Latin name) Drug Evidence Reference

St John’s Wort (Hypericum perforatum)

Cyclosporin Case reports 19–27, 31–34

Case series 35, 36

Clinical trial 37

Sertraline Case reports 38, 39

Oral contraceptives Case series 40. 41

Clinical trials 42, 43

Paroxetine Case report 44

Theophylline Case report 6

Loperamide Case report 45

Nefazodone Case report 38

Phenpro-coumon Case report 34

Venlaxafine Case report 46

Amitriptylin Clinical trial 47

Tacrolimus Clinical trials 48, 49

Simvastatin Clinical trial 50

Imatinib Clinical trial 51

Indinavir Clinical trial 52

Irenotecan Clinical trial 53

R- and S- verapamil Clinical trial 54

Midazolam Clinical trial 55

Digoxin Clinical trials 4, 46, 47

Fexofenadine Clinical trials 58

Warfarin Clinical trial 59

Case series 5

Ginseng (Panax species) Phenelzine Case reports 60, 61

Warfarin Case reports 62, 63

Clinical trials 59, 64

American Ginseng** Warfarin Clinical trial 65

Danshen (Salvia miltiorrhiza) Warfarin Case reports 18, 67, 68

Dang gui (Angelica sinensis) Warfarin Case reports 69, 70

Papaya extract (Papaya carica) Warfarin Case report 71

Devil’s claw (Harpagophytum procumbens) Warfarin Case report 71

Garlic (Allium sativum)

Warfarin Case report 72

Saquinavir Clinical trial 73

Alprazolam level Clinical trial 74
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TABLE 1   Continued

Herb (Latin name) Drug Evidence Reference

Ginkgo (Ginkgo biloba)

Warfarin Clinical trials* 64, 75, 76

Warfarin Case report 77

Trazodone Case report 78

Valerian Case report 79

Thiazide diuretic Case report 80

Aspirin Case report 81

Ibuprofen Case report 82

Phenytoin Case report 83

Omeprazole Clinical trial 84

Kava (Piper methysticum)
Alprazolam Case report 85

Levodopa Case report 86

Betel nut (Areca catechu)
Flupenthixol Case report 87

Fluphenazine Case report 87

Gan Cao**
Digitalis Case report 88

Enalapril Case report 89

Chilli pepper (Capsicum species) ACE inhibitor Case report 90

FO
R

M
U

L
A

S Xiao Chai Hu Tang (sho-saiko-to)
Caffeine Clinical trial 91

Prednisolone Clinical trial 92

Saiboku-To Prednisolone Clinical trial 92

Sairei-To Prednisolone Clinical trial 92

Notes:  All clinical trials included in the table demonstrated significant herb–drug interactions, except the one marked with *, which showed no 
significant interaction between Warfarin and Ginkgo. ** Indicates that the Latin name was not given in the relevant study, meaning that the herb 
species could not be identified with certainty by the authors of this review.

Administration (TGA) (www.tga.gov.au/adr). Reports can be 
made electronically at www.tgasime.health.gov.au, or by using 
the ‘Blue Card’ pre-paid reporting form (available from www.
tga.gov.au/adr), or by calling the Consumer Adverse Medication 
Events Line (telephone: 1300 134 237). The information to 
be included in a report is the patient’s details, a description 
of the suspected reaction and medicines involved, as well as 
any treatment and outcome details (refer to the Blue Card for 
an information check-list). For complementary medicines, it 
will be useful to include product information such as AUST L 
number if possible. 

Conclusion
Herb–drug interaction is an important issue affecting the 
efficacy and safety of therapeutic treatments. Chinese herbal 
medicine practitioners should have adequate knowledge in 
this area and adopt proper strategies to monitor and report 
potential herb–drug interactions in order to minimise harmful 
adverse reactions and improve the efficacy of Chinese herbal 
medicines.
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Acupuncture and 
Acupressure for Pain 
Management in Labour: 
A Systematic Review

Aust J Acupunct Chin Med 2007;2(1):25–32.

A B S T R A C T
Background: Many women would like to avoid pharmacological or invasive methods of pain 
management in labour and this may contribute towards the popularity of complementary 
methods of pain management. The aim of the review is to examine the effects of acupuncture 
and acupressure for pain management in labour on maternal and perinatal morbidity. Methods: 
Design: Systematic review of published and unpublished randomised, controlled trials. Subjects: 
Women, whether primiparous or multiparous, and in spontaneous or induced labour, in the first 
and second stage of labour. Interventions: Acupuncture and acupuncture compared to placebo, no 
treatment or pharmacological forms of pain management in labour. Outcomes measured: Maternal 
satisfaction, use of pharmacological pain relief and maternal and neonatal outcomes. Results: Five 
trials were included in the review. Three trials involved acupuncture (n = 496 women) and two 
trials acupressure (n = 172 women). Women receiving acupressure reported less anxiety compared 
with women in the control group (WMD –1.40, 95% CI –2.51 to 0.29). A difference in labour 
pain was found in one acupressure trial in the active labour phase (WMD –2.12, 95% CI –3.65 
to –0.59). The trials of acupuncture showed a decreased need for pain relief (RR 0.70, 95% CI 
0.49 to 1.00). There was a benefit from acupuncture with a reduced need for augmentation in 
one trial (RR 0.40, 95% CI 0.23 to 0.69). Conclusions: Acupuncture may be beneficial for the 
management of pain during labour; however, the number of women studied has been small.
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Acupuncture for pain 
management in labour C Smith, CT Collins and C Crowther

Introduction
Labour presents a physiological and psychological challenge 
for women. As labour becomes more imminent this can be 
a time of conflicting emotions; fear and apprehension can 
be coupled with excitement and happiness. Tension, anxiety 
and fear are factors contributing towards women’s perception 
of pain and may also affect their labour and birth experience. 
Pain associated with labour has been described as one of 
the most intense forms of pain that can be experienced.1 
Pain experienced by women in labour is caused by uterine 
contractions, the dilatation of the cervix and, in the late 
first stage and second stage, by stretching of the vagina and 
pelvic floor to accommodate the baby. However, the complete 
removal of pain does not necessarily mean a more satisfying 
birth experience for women.2 Effective and satisfactory pain 
management needs to be individualised for each woman. 

The use of complementary and alternative medicine (CAM) 
has become popular with consumers worldwide. Studies suggest 
that between 30% and 50% of adults in industrialised nations 
use some form of CAM to prevent or treat health-related 
problems.3 Complementary therapies are more commonly 
used by women of reproductive age, with almost half (49%) 
reporting use.4 It is possible that a significant proportion of 
women are using these therapies during pregnancy. Many 
women would like to avoid pharmacological or invasive 
methods of pain relief in labour and this may contribute 
towards the popularity of complementary methods of pain 
management.5 

Acupuncture has an established tradition of treating pain. 
Several theories have been presented as to exactly how 
acupuncture works. One theory proposes that pain impulses 
are blocked from reaching the spinal cord or brain at various 
‘gates’ to these areas.6 Since the majority of acupuncture points 
are either connected to, or located near, neural structures, 
this suggests that acupuncture stimulates the nervous system. 
Another theory suggests that acupuncture stimulates the body to 
produce endorphins, which reduce pain.7 Other pain-relieving 
substances called opioids may be released into the body during 
acupuncture treatment.8 This review focuses on evaluating the 
evidence to assess the efficacy of acupuncture and acupressure 
for pain management in labour. This systematic review forms 
part of a Cochrane Review of complementary and alternative 
therapies for pain management in labour and readers may 
wish to refer to the Cochrane Review for evidence on other 
complementary therapies for pain management in labour.9 

Methods
OBJECTIVES
To examine the effects of acupuncture and acupressure for pain 
management in labour on maternal and perinatal morbidity. 

This review examines the following hypotheses: 
1. That the use of acupuncture and acupressure is an effective 

means of pain management in labour as measured by 
decreases in women’s rating of labour pain and a reduced 
need for pharmacological intervention; 

2. That the use of acupuncture and acupressure improves 
maternal satisfaction or maternal emotional experience; and 

3. That acupuncture and acupressure have no adverse effects 
on the mother (e.g. duration of labour, mode of delivery) or 
baby. 

CRITERIA FOR CONSIDERING STUDIES 
FOR THIS REVIEW

TYPES OF STUDIES

All published and unpublished, randomised and quasi-
randomised, controlled trials. 

TYPES OF PARTICIPANTS

All women, whether primiparous or multiparous, and in 
spontaneous or induced labour, in the first and second stage 
of labour. 

TYPES OF INTERVENTIONS

Acupuncture or acupressure used in labour with or without 
concurrent use of pharmacological or non-pharmacological 
interventions compared with placebo, no treatment or 
pharmacological forms of pain management. 

TYPES OF OUTCOME MEASURES

Primary 
1. Maternal satisfaction or maternal emotional experience with 

pain management in labour. 
2. Use of pharmacological pain relief in labour.

Secondary 
Maternal: Length of labour; mode of delivery; instrumental 
vaginal delivery; need for augmentation with oxytocin; 
perineal trauma (defined as episiotomy and incidence of 
second- or third-degree tear); maternal blood loss (post-partum 
haemorrhage defined as greater than 600 mL); perception of 
pain experienced; satisfaction with general birth experience; 
assessment of mother–baby interaction; and breastfeeding at 
hospital discharge. 

Neonatal: Apgar score less than seven at five minutes; admission 
to neonatal intensive care unit; need for mechanical ventilation; 
neonatal encephalopathy. 



2007  VOLUME 2  ISSUE 1
Australian Journal  
of Acupuncture and Chinese Medicine 27

SEARCH STRATEGY FOR 
IDENTIFICATION OF STUDIES

We searched the Cochrane Pregnancy and Childbirth Group’s 
Trials Register (February 2006). In addition, we searched the 
Cochrane Central Register of Controlled Trials, MEDLINE, 
CINAHL and EMBASE from inception to February 2006. 
The subject headings included obstetrics, labor, birth, pain. 
The text words included: ‘acupuncture, acupressure’. We did 
not apply any language restrictions. 

We evaluated trials for their appropriateness for inclusion. 
Where there was uncertainty about inclusion of the study, 
the full text was retrieved. If there was disagreement between 
review authors about the studies to be included that could 
not be resolved by discussion, assistance from the third review 
author was sought. Reasons for excluding trials have been 
stated. Following an assessment for inclusion, we assessed the 
methodology of the trial. Caroline Smith and Carmel Collins 
extracted the data and assessed the quality. Two review authors 
assessed and extracted data for each trial. 

Included trials were assessed according to the following five 
main criteria: 
1. Adequate concealment of treatment allocation (e.g. opaque, 

sealed, numbered envelopes); 
2. Method of allocation to treatment (e.g. computer 

randomisation, random-number tables); 
3. Adequate documentation of how exclusions were handled 

after treatment allocation (to facilitate intention-to-treat 
analysis); and 

4. Adequate blinding of outcome assessment. 

Letters were used to indicate the quality of the included trials,10 
for example: 
1. A was used to indicate a trial that had a high level of quality 

in which all the criteria were met; 
2. B was used to indicate that one or more criteria were partially 

met or it was unclear if all the criteria were met; and 
3. C was used if one or more criteria were not met. 

We entered data directly from the published reports into the 
Review Manager software11 with double data entry performed 
by a co-author (Carmel Collins). Where data were not 
presented in a suitable format for data entry, or if data were 
missing, we sought additional information from the trialists by 
personal communication in the form of a letter or e-mail. 

Data extracted from the trials were analysed on an intention-
to-treat basis (when this was not done in the original report, re-
analysis was performed if possible). Where data were missing, 
we sought clarification from the original authors. Statistical 
analysis was performed using the Review Manager software.11 
For dichotomous data, we calculated relative risks and 95% 

confidence intervals (95% CI). We calculated weighted mean 
difference and 95% CIs for continuous data. A sensitivity 
analysis was undertaken on trials with a loss to follow up of 
25% or greater. We tested for heterogeneity between trials using 
the I2 statistic. Where significant heterogeneity was present 
(>50%), we used a random-effects model. No trials reported 
outcomes by parity and therefore no subgroup analyses by 
parity were undertaken. 

DESCRIPTION OF STUDIES

We identified nine randomised, controlled trials that involved 
acupuncture or acupressure for pain management in labour. 
Five of these trials (involving 658 women) met the inclusion 
criteria for this review and were included, and four trials 
were excluded. Details of the included trials are described in  
Table 1.

Four trials of acupuncture were excluded. Li12 evaluated the 
effect of two acupuncture points on the strength and timing 
of uterine contractions following acupuncture. This trial did 
not report on any primary outcomes relevant to this review 
by study group. Shalev13 recruited twenty-five women in 
labour at a maternity hospital in Israel. Thirteen women were 
randomised to receive electroacupuncture and 12 women 
received no analgesia at the start of the active phase of labour 
(cervical dilatation = 4 cm, effacement = 60%). The study 
reported on beta-endorphin levels and did not report on any 
measures relevant to this review. Shang14 examined the effect 
of acupuncture on LI4 Hegu point in relation to the length 
of the second stage of labour and the amount of post-partum 
bleeding in 161 women. This study was excluded as it did not 
examine the effect on pain relief. For Ternov,15 we were unable 
to establish whether the study design was quasi-random or a 
controlled clinical trial.

METHODOLOGICAL QUALITY OF 
INCLUDED STUDIES

ALLOCATION CONCEALMENT 

The trials of acupuncture were coded A.18-20 The two 
acupressure trials were coded B due to unclear concealment.

METHOD OF ALLOCATION 

The method of allocation was adequately reported in four 
trials. Nesheim18 used a computer-generated sequence, 
Ramnerö19 used card-shuffling; the Chung trial used coin-
tossing16; Skilnand used lot-drawing20; the allocation was open 
in the Lee trial.17

BLINDING 

Participants were not blind in the Chung and Skilnand 
trials,16,20 but the outcome assessors were. For the remaining 
trials it was impossible for the therapist to be blind. In the Lee 
trial the participant, care providers and outcome assessors were 
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TABLE 1   Characteristics of inluded studies

Study Methods Participants

Chung et al.16 Single-blind, randomised, controlled trial of 
acupressure, effleurage and a control group. The 
randomisation allocation sequence was by coin-
tossing; participants were sequentially numbered; the 
allocation sequence was unclear. It was not feasible for 
the participant and therapist to be blind to their group 
allocation. The outcome assessors were blind to women’s 
group allocation, but unclear for the analyst.

127 women participated in the trial during their first 
stage of labour. Participants needed to be between 37 
and 42 weeks pregnant, a low-risk pregnancy, singleton 
pregnancy and able to speak Chinese. Women who were 
induced with oxytocin, or received an epidural block 
or who planned a caesarean section were excluded from 
the study. The trial was undertaken in Taiwan, no other 
details were reported.

Lee et al.17 Single-blind, randomised, controlled trial of acupressure 
or touch control. The randomisation sequence was 
generated from random-number tables; the allocation 
concealment sequence was open. The participants and 
outcome assessors were blind to group allocation.

89 women were randomly allocated to the trial. 
Inclusion criteria for the study were: greater than 37 
weeks pregnant, singleton pregnancy, planning a vaginal 
delivery and in good health. Women were recruited to 
the study from publicity materials in the outpatient 
department of a general hospital in South Korea.

Nesheim et al.18 A single-blind, controlled trial of acupuncture versus 
standard care. The allocation sequence was computer-
generated and was concealed in opaque envelopes that 
were numbered consecutively. Participants and the 
therapist were not blind.

198 women were enrolled into the trial of acupuncture 
versus standard care. Women were recruited to the trial 
who were at term, experiencing regular contractions 
and had an ability to speak Norwegian. Women were 
excluded if their labour was induced, they were planning 
a caesarean section, they were planning to request an 
epidural block, an epidural was required for medical 
reasons, or they were experiencing any infectious 
diseases.

Ramnerö et al.19 Parallel single-blind, randomised, controlled trial 
of acupuncture. The trial was stratified by parity. 
Women received acupuncture or no acupuncture. The 
randomisation sequence used shuffled cards and were 
concealed in sealed, opaque envelopes. The outcome 
assessor was not blind and it was unclear if the analyst 
was blind to treatment allocation.

100 women were recruited from an ante-natal clinic 
in Sweden. Randomisation took place in the delivery 
suite following admission. Inclusion criteria: 37 or 
more weeks gestation, spontaneous labour, cephalic 
presentation, cervical dilatation less than 7 cm at 
admission. Exclusion criteria: diabetes, pre-eclampsia, 
kidney disease, thrombocytopenia, psychological distress 
or anorexia, infectious blood disease, atopic eczema or 
psoriasis.

Skilnand et al.20 Single-blind, randomised, controlled trial of 
acupuncture versus minimal acupuncture. 
Randomisation was assigned by drawing lots and sealed 
in opaque envelopes. Women were blind to their group 
allocation and study personnel collecting data were 
unaware of women’s study group allocation.

210 women were recruited from the maternity ward of a 
hospital in Norway. Women with a singleton pregnancy, 
cephalic presentation and in spontaneous active labour 
met the inclusion criteria. 110 women refused to 
participate in the trial.
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Interventions Outcomes Notes ACa

Trained midwives administered the acupressure to women. The 
intervention lasted 20 min, consisting of 5 min of pressure to points 
LI4 and BL67. Five cycles of acupressure were completed in 5 min, 
with each cycle comprising 10 s of sustained pressure and 2 s of 
rest without pressure. A protocol was established to control finger 
pressure, accuracy of points and accuracy of technique. For the 
effleurage group, the left and right upper arms were massaged for 10 
min. In the control group, the midwife stayed with the participant 
for 20 min, taking notes or talking with the participant or family 
members.

A VAS scale was used to measure the 
intensity of labour pain. This was 
administered before and after the 
intervention. Qualitative data were also 
collected on women’s experiences of labour 
pain 1–2 h after delivery. The frequency 
and intensity of uterine contractions were 
measured from electronic foetal monitors.

There was no power analysis. 23 (18%) 
women withdrew from the study due 
to a need for a caesarean section or pain 
medication. An intention-to-treat analysis 
was not performed.

B

Women allocated to the intervention group received acupressure at 
SP6, or to the control group, touch at SP6. Acupressure was applied 
to SP6 bilaterally during each contraction The pressure applied was 
2150 mmHg. The control group received touch with no pressure 
from the thumbs.

Pain was measured along a VAS and 
assessed at entry, before the intervention 
was administered, after the intervention, 
and 30 and 60 min after the intervention. 
Other outcomes included duration of 
labour, use of pain relief, and maternal 
anxiety.

No power analysis was reported. 14 (15%) 
women did not complete the study. An 
intention-to-treat analysis was performed.

B

8 midwives were educated and trained to practise acupuncture for 
the trial. All women received other analgesics on demand. The 
acupuncture points used were selected based on the participants’ 
needs and included points BL32, GV20, BL60, BL62, HT7, LR3, 
GB34, CV4, LI10, 11, BL23, 27, 28, 32, LI4, SP6, PC6,7, ST36. 
Deqi was obtained. Needles were left in place for 10–20 min or 
removed after the needling sensation was obtained, or taped and left 
in place. Women in the control group received conventional care.

Clinical outcomes included use of 
meperidine, use of other analgesics, 
duration of labour, mode of delivery and 
Apgar score. Participants also rated their 
pain relief along a VAS scale and were 
asked to report any side-effects from the 
treatment.

A power analysis was undertaken. There 
was one drop-out in the acupuncture 
group and 6 missing records. An 
intention-to-treat analysis was performed.

A

All women had access to conventional analgesia. Eleven midwives 
completed a four-day course in acupuncture for labour pain. 
These midwives administered acupuncture to the treatment group. 
Acupuncture treatment was individualised with relaxing points 
combined with local and distal analgesic points. Needles were 
inserted at 45 or 90 degrees, stimulated manually until Deqi was 
obtained. Needles were left in situ and removed after 1–3 h.

Pain intensity and degree of relaxation 
were assessed once every hour, prior to 
any analgesic and 15 min after. Other 
outcomes included the use of analgesics, 
augmentation of labour with oxytocin, 
duration of labour, outcome of birth, 
ante-partum haemorrhage, Apgar scores, 
and infant birth-weight.

10 (10%) women were excluded from the 
analysis after not meeting the inclusion 
criteria (breech presentation, not in active 
labour, not in spontaneous labour, missing 
pain and relaxation data). No sample-size 
calculation was described. An intention-
to-treat analysis was performed.

A

Real acupuncture followed a treatment protocol. The protocol 
specified obtaining the Deqi sensation, needles were taped and left 
in place until delivery or until conventional analgesics were required. 
Acupuncture points included HT7, LU7, ST30, 29, GB34, 
ST36, SP8, 6, KI3, GB41, LR3, GV20, BL34, 32, LI4, BL67, 60. 
Minimal acupuncture involved the same procedure, but needles were 
inserted away from the meridians. Some needles were removed after 
20 min if insufficient pain relief was provided by the treatment and 
control interventions. Conventional pain relief was made available. 
Midwives providing the intervention had received formal training in 
acupuncture.

Pain was assessed along a 10 cm VAS, 
recorded at 30 min, 1 h and 2 h after 
treatment, the need for conventional pain 
relief and use of oxytocin.

Two women were excluded from the 
control group because they delivered prior 
to the intervention being administered. 
No power analysis was reported.

A

a
 Allocation concealment
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blind to their group allocation; the analyst was not blind to the 
group allocation.17 In the Ramnerö trial the outcome assessors 
and analyst were not blind.19 There was no blinding in the 
Nesheim trial.18

INTENTION-TO-TREAT ANALYSIS 

Two trials reported an intention-to-treat analysis.18,19 The 
remaining trials did not report whether they performed an 
intention-to-treat analysis but an intention-to-treat analysis was 
performed. An intention-to-treat analysis was not undertaken 
in the Chung trial.16

LOSSES TO FOLLOW UP 

In the Chung acupressure trial, 23 women withdrew.16 In the 
acupuncture trials one woman dropped out of the acupuncture 
group and six records were missing in the control group of 
the Nesheim trial.18 Two women were excluded after being 
randomised due to birth prior to administration of the 
intervention in the Skilnand trial.20 In the Ramnerö trial, 10 
women (10%) were lost to follow up because they were not 
eligible after randomisation.19 Fifteen percent loss to follow up 
was reported in the Lee trial.17 

Results
ACUPRESSURE 
In the Chung trial,16 no data were presented on the primary 
outcomes. Data were presented on one secondary outcome 
relating to women’s perceptions of pain experienced (97 
women). The trial reported on pain during the first stage of 
labour, latent, active and transitional. No difference between 
groups in labour pain was found during the transitional and 
latent phases (no overall measure reported). A difference in 

the active labour phase was found between the acupressure 
and control group (weighted mean difference, WMD –2.12, 
95% CI –3.65 to –0.59). Other outcomes included uterine 
contractions (raw data not provided) and no differences were 
found between groups. 

The Lee trial17 compared acupressure with a sham control. 
The trial reported on two primary outcomes (75 women). 
Women receiving acupressure reported less anxiety compared 
with women in the control group (75 women) (WMD –1.40, 
95% CI –2.51 to 0.29). There was no difference seen between 
groups in use of pain relief (relative risk, RR 0.54, 95% CI 
0.20 to 1.43, 75 women). Length of active labour to birth was 
significantly shorter in the acupressure groups (WMD –52.60 
min, 95% CI 85.77 to –19.43). 

ACUPUNCTURE 

ACUPUNCTURE VERSUS NO TREATMENT 

Two trials with 288 women were included for the comparison 
between acupuncture and no treatment.18,19 

Primary outcomes  
(Maternal satisfaction and maternal experience of labour) 
Ramnerö found no difference in maternal satisfaction of pain 
management between the acupuncture and control group (RR 
1.08, 95% CI 0.95 to 1.22, 90 women).19

In a meta-analysis of 288 women, significant heterogeneity 
was indicated by the I2 statistic and a random-effects model 
was applied; use of pharmacological pain relief was greater 
in the control group (RR 0.70, 95% CI 0.49 to 1.00). 
Nesheim reported women in the acupuncture group used less 
pharmacological pain relief compared to women in the control 

TABLE 2   Use of pharmacological pain relief in labour

Review:  Acupuncture for pain management in labour
Comparison:  01 Acupuncture compared with control
Outcome:  01 Use of pharmacological analgesia

Study or sub-category
Acu. 
n/N

No acu.
n/N

RR (random)
95% CI

Weight 
%

RR (random)
95% CI

Ramnerö et al.19
20/46 34/44 40.18 0.56 [0.39, 0.81]

Neisham et al.18
70/106 75/92 59.82 0.81 [0.69, 0.96]

Total (95% CI)       152      136 100.00 0.70 [0.49, 1.00]

Total events:  90 (acupuncture), 109 (no acupuncture)
Test for heterogeneity:  Chi2 = 3.33, df = 1 (P = 0.07), I2 = 70.0%
Test for overall effect:  Z = 1.94 (P = 0.05)

Acupuncture lower Control higher

0.1 0.2 0.5 1 2 5 10
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group (RR 0.81, 95% CI 0.69 to 0.96).18 Ramnerö reported 
20 women (43%) who received acupuncture required no 
additional analgesic, compared with 34 women (72%) in the 
control group (RR 0.56, 95% CI 0.39 to 0.81).19

Secondary outcomes
Data on instrumental delivery were available from the 
Nesheim18 and Ramnerö19 trials (288 women). There was 
no difference in the occurrence of an instrumental delivery 
between groups (RR 0.95, 95% CI 0.45 to 2.00). Data from 
Ramnerö reported on 90 women and found no difference in 
spontaneous vaginal delivery (RR 0.98, 95% CI 0.89 to 1.08), 
caesarean section (RR 0.96, 95% CI 0.06 to 14.83), the length 
of labour (WMD –0.30, 95% CI –1.79 to 1.19) and women’s 
assessment of pain intensity (WMD –0.20, 95% CI –0.80 
to 0.40) between groups.19 The acupuncture group reported 
significantly more relaxation than the control group (WMD 
–0.90, 95% CI –1.62 to –0.18). 

Both trials reported on one neonatal outcome; Ramnerö found 
no infants in either group had an Apgar score of less than seven 
at five minutes,19 and in the Nesheim study, one infant in the 
acupuncture group had an Apgar score less than eight at five 
minutes (RR 2.61, 95% CI 0.11 to 63.24).18

Other outcomes (not prespecified)
Nesheim reported on two other outcomes.18 Women in the 
treatment group were asked to complete a visual analogue scale 
(scale not reported); the median pain relief indicated was 5, 
and 89 women also indicated they would use acupuncture 
again in another labour. 

ACUPUNCTURE VERSUS MINIMAL ACUPUNCTURE 

One trial including 208 women evaluated the effect of 
acupuncture versus minimal acupuncture.20 

Primary outcome (208 women)  
(Use of pharmacological pain relief in labour) 
The need for pharmacological pain relief in labour was reduced 
for women in the acupuncture group compared with the 
control (RR 0.72, 95% CI 0.58 to 0.88). 

Secondary outcomes (208 women)
There was a benefit from acupuncture with a reduced need for 
augmentation (RR 0.40, 95% CI 0.23 to 0.69). No difference 
was found between groups in spontaneous vaginal delivery 
(RR 1.06, 95% CI 0.96 to 1.18), instrumental delivery (RR 
0.64, 95% CI 0.27 to 1.50), caesarean section (RR 0.72, 
95% CI 0.17 to 3.15) and Apgar score less than seven at five 
minutes (RR 0.32, 95% CI 0.01 to 7.79). Length of labour 
was significantly in favour of acupuncture (WMD 71 fewer 
minutes, 95% CI –123.70 to –18.30). 

Discussion
Most trials were small and of poor methodological quality 
or inadequately reported. The insufficient reporting made 
the assessment of methodological quality and data extraction 
difficult. Overall, the quality of the acupuncture trials was 
higher than acupressure trials. The sample sizes were small 
and there may have been a lack of power to demonstrate any 
statistical significance, if present. The heterogeneity reported 
for the acupuncture trials may be explained by variation in the 
design of the treatment interventions including techniques 
and the duration of the intervention. Overall, the clinical 
implications of the studies are limited by the inclusion of few 
clinical outcomes. 

ACUPRESSURE 

There is insufficient evidence about the effectiveness of 
acupressure on pain management and further research is 
required. 

ACUPUNCTURE 

Evidence from the three trials included in the review18-20 
suggest women receiving acupuncture required less analgesia, 
including the need for epidural analgesic. The results also 
suggest a reduced need for augmentation with oxytocin. Further 
research is required. Appropriately powered randomised trials 
are required to examine the effectiveness of acupuncture on the 
clinical outcomes described in this review. 

The three trials of acupuncture represent different approaches 
to the use of acupuncture to manage pain during labour. In 
addition to the style of acupuncture used, acupuncture can 
vary in the selection of acupuncture points and the needling 
techniques used (duration of needling, number of points used, 
depth of needling, type of stimulation and point selection). It is 
important that any future clinical trials of acupuncture for pain 
management in labour report the basis for the acupuncture 
treatment and needling as described in the STRICTA 
guidelines.21 

CLINICAL COMMENTARY

Acupuncture may be a helpful therapy for pain management in 
labour. The efficacy of acupressure has not been established. 

IMPLICATIONS FOR RESEARCH
Further randomised, controlled trials of acupuncture and 
acupressure for pain management in labour are needed. 
Further randomised trials should be adequately powered and 
include clinically relevant outcomes such as those described 
in this review. There is a need for improving the quality and 
reporting of future trials. In particular, consideration should be 
given in the analysis and reporting on the person providing the 
intervention, for example, their training, length of experience 
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and relationship to the woman. In addition, further research 
is required which includes data measuring neonatal outcomes 
and the effects on analgesia requirements in institutions with 
and without an ‘on demand’ epidural service. A cost-benefit 
analysis should be incorporated into the design of future 
studies. The design of future acupuncture trials should consider 
the consensus recommendations for optimal treatment, sham 
controls and blinding.21 
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Thoracic Outlet Syndrome 
Treated with Acupuncture, 
Manual Techniques and  
Self-stretching Exercises:  
A Case Report

Introduction

Thoracic outlet obstruction syndrome, or thoracic outlet 
syndrome (TOS), is also called scalenus anticus syndrome, 
neurovascular compression syndromes of the shoulder girdle, 
or cervical rib syndrome.1 TOS is characterised by pain, 
numbness, tingling, and/or weakness in the arm and hand 
due to compression of the brachial plexus and subclavian 
artery or vein as they pass from the cervical nerve roots to the 
axilla, through the thoracic outlet, which is constrained by the 
anterior middle scalene muscles, clavicle, and first rib.2 It has 
been suggested that TOS is the most underrated, overlooked, 
misdiagnosed and important peripheral nerve compression in 
the upper extremity.3 TOS is also the most difficult entrapment 
neuropathy encountered by neurosurgeons.4 Talmage and 
Lemke reviewed the history of TOS in 1999.5 Classifications 
of TOS are based on the tissues that are compressed in the 
thoracic outlet. The prevalence of TOS varies from study to 
study.5 Diagnosis of the syndrome depends on careful medical 
history-taking and physical examination.4 The subclavian 

artery or vein can be compressed by a spasm of the scalenus 
anterior and scalenus medius or by an extra cervical rib. An 
Adson test is used to determine the state of the subclavian 
vessels.6 Woods reported that 459 out of 1958 cases (23%) 
of cervical soft tissue injury were diagnosed as TOS; of 
these patients, 41% (185 out of 459) failed to respond to 
conservative therapies.7 Although there is moderate evidence 
that acupuncture can relieve chronic pain in neck disorders,8 
over the years, there have been few cases reported in English 
which record the management of TOS by Traditional Chinese 
Medicine (TCM). 

The TOS case reported here was treated with a combination 
of acupuncture, manual techniques (shou fa, 手法) and self-
stretching exercises, with a satisfactory clinical outcome.

The case
CASE HISTORY DESCRIPTION
A 19-year-old male visited a TCM clinic in Melbourne, 

A B S T R A C T
A case of thoracic outlet syndrome (TOS) treated with a combination of acupuncture, manual 
techniques and self-stretching exercises is presented. Brief literature reviews show that there are few 
documents relevant to TOS and acupuncture. Accumulation of the documented clinical cases will 
assist with further assessment of the benefits of Chinese medicine for this condition.

K E Y W O R D S  thoracic outlet syndrome, TOS, acupuncture, Chinese medicine.
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Victoria, Australia, on 31 March 2006, complaining of a 
constant, dull pain in the right neck and shoulder for the 
previous 30 days.

The man claimed that he had sustained a fracture on the right 
clavicle three years earlier due to a sport injury. The fractured 
bone went on to union without proper reduction and there was 
an anterior angulation deformity of the bone. Since then, he 
had suffered from dull aching on his right neck and shoulder. 
He had been treated with physiotherapy with a certain degree 
of pain relief.

The right neck and shoulder pain had been aggravated 30 
days prior to presentation when the patient spent several 
hours painting walls in the factory where he was employed. 
The pain was constant, dull, aching, and referred up to the 
occipital region on the same side. There was neither weakness 
nor pins and needles in the arm or fingers. Range of motion 
(ROM) of the shoulder girdle was tested with 90° in flexion, 
90° in abduction, 40° in adduction, 45° in extension and 90° 
in elevation. Muscle strengths of the right deltoid, biceps and 
triceps were 5 (normal), based on Muscle Gradations. Result of 
an Adson test was positive on the right side.

DIAGNOSIS 

Thoracic outlet syndrome (non-specific type); tendon injuries 
(shang jin, 伤筋) in TCM diagnosis.

TCM DIFFERENTIATION OF SYNDROME 

(Zhong yi bian zheng, 中医辨证)
Stagnation of Qi and Blood in the muscles, tendons and 
channels (qi zhi xue yu, 气滞血瘀, jing mai shou zhu, 筋脉

受阻).

TREATMENT OBJECTIVE

Relieve pressure of the brachial plexus by softening the spasm 
of the scalene muscles.

TCM TREATMENT PRINCIPLE

Invigorate Qi and Blood circulation, unblock the channels and 
ease the pain (xing qi huo xue, tong jing zhi tong, 行气活血, 通
经止痛).

TREATMENT 

Treatment included acupuncture, manual techniques and self-
stretching exercises.

The patient lay on his left lateral side and acupuncture points 
on the right side were selected. They were GB21 Jianjing, LI16 
Jugu, GB12 Wangu, LI14 Binao and one Ashi point (阿是

穴) on the lower portion of the scalenus anterior and scalenus 
medius muscles respectively. At each point a 0.25 gauge 
filiform needle was inserted; the depth of insertion varied 

from 10 mm to 20 mm based on the thickness of the muscles 
where the acupoints were located. Needles were retained in the 
points for 30 minutes with twisting manual stimulations for a 
few seconds at 10-min intervals in order to further activate Qi 
movement in the channels.

Gentle manual techniques including circular rubbing (mo fa, 
摩法), cross-fibre poking (bo luo, 拨络), kneading (rou fa, 柔
法) and rolling (gun fa, 滚法), were performed on the affected 
areas following the acupuncture treatment.

Self-stretching exercises9 were demonstrated and the patient 
was instructed to do a 5-min stretching exercise twice per day.

FOLLOW UP AND OUTCOMES

A second visit was made on 4 April 2006. The patient reported 
that the pain had decreased remarkably. An Adson test produced 
a negative result. The same treatment modalities, delivered in 
the same way as at the first consultation, were applied.

Three more sessions of treatment were given on 8 April, 13 
April and 24 April 2006 and the patient had no complaint of 
neck and shoulder pain at the last visit.

Literature Review
Thoracic outlet syndrome (TOS) is common; however, 
treatment of TOS by acupuncture or other TCM therapies 
has been rarely discussed in the English literature. The online 
databases of PubMed, PubMed Central, Acubrief, ProQuest and 
Cochrane Library were searched for the term ‘thoracic outlet 
syndrome’. The search yielded 4655 items. A further search for 
‘thoracic outlet syndrome AND acupuncture’ resulted in only 
one article, and its content was not relevant to TOS. 

Discussion
The term ‘thoracic outlet syndrome’ does not exist in TCM; 
however, the condition may be categorised as ‘Tendon injuries 
(shang jin)’ or ‘Bi-syndrome (痹证)’ or ‘Flaccidity syndrome 
(Wei-syndrome 痿证)’ based on its clinical manifestations. 
The general principles of the treatment for tendon injuries or 
Bi-syndrome are to unblock the channels and collaterals and 
invigorate Qi and Blood circulation. For the management 
of TOS, manual techniques, applications of Chinese herbal 
medicines (externally or orally) and corrective exercises are 
recommended.10 In this case, an integration of acupuncture, 
manual techniques and self-stretching exercises was employed. 
The selected acupoints were focused on the local affected region, 
the thoracic outlet and the involved muscles, the scalenus 
anterior and scalenus medius. The rationale for selecting local 
acupoints can be traced back to the origin and foundation of 
TCM theory and practice: the Spiritual Pivot (Ling Shu, 灵
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枢). It is written that ‘the tendon of Hand Taiyang begins from 
above the little finger . . . and ends at the posterior of the ear 
Wangu. Heated needling is used, inserting and withdrawing 
the needle quickly and repeatedly until the pain is relieved; the 
tender spot serves as the acupoint. This is called Late-summer 
Bi-syndrome.’ (“手太阳之筋，起于小指之上…结于耳后

完骨，…治在燔针劫刺，以知为数，以痛为输，名曰

仲夏痹也”) (Spiritual Pivot Scroll 4, Chapter of Jing Jin, 灵枢 
• 经筋). Furthermore, it is written, ‘Disorder on the muscles 
and skin with pain is called muscular Bi. The disorder is due to 
invasion of cold and dampness pathogens. Multiple and deep 
puncturing in the major and minor muscles should be given 
until the patient feels warm.’ (病在肌肤，肌肤尽痛，名曰

肌痹。伤于寒者，刺大分小分，多发针而深之，以热

为故) (Plain Questions Scroll 14, Chapter of comprehensive 
acupuncture techniques, 素问 • 长刺节论).  If TOS is 
manifested with pain, coldness and numbness at the affected 
area with history of exposure to cold environment, then 
Painful-Bi (Tong Bi, 痛痹) is diagnosed in TCM; if TOS is 
associated with oedema of the upper arm, then Fixed-Bi (Zhao 
Bi, 着痹) is diagnosed. If TOS is manifested with atrophy and 
weakness of the involved muscle, Flaccidity Syndrome (Wei-
syndrome) is diagnosed. In this case, the patient had a history 
of fracture and overuse of the shoulder and arm; therefore the 
‘Tendon injuries’ diagnosis was most fitting with respect to the 
TCM osteotraumatology diagnostic definition.  

In neurological or orthopaedic diagnostic criteria, the 
condition may be further classified as Type I ‘compression of 
the brachial plexus (neurogenic TOS)’; Type II ‘compression of 
the subclavian artery or vein (vascular TOS)’ or Type III ‘non-
specific or disputed type of TOS’.4 Type I is mainly pain, pins 
and needles or weakness and/or atrophy of the brachial plexus 
innervated muscles, for example, the deltoid. Type II manifests 
as ischaemia pain and/or coldness, pallor on the involved arm if 
the subclavian artery is occluded and purple or oedema on the 
affected arm if the subclavian vein is compressed. Type III TOS 
is atypical and lacks objective neurological signs. A combination 
of Type I and Type II is also seen in clinical practice. As the 
diagnosis of TOS relies foremost on medical history-taking and 
clinical physical examinations, including orthopaedic special 
tests, this condition can be easily misdiagnosed. TOS should 
be differentiated from the disorders in the neck and shoulder 
regions with pain, such as cervical spondylosis, tears of the 
rotator cuff, supraspinatus tendonitis, adhesive capsulitis, etc. 
Positive finding of orthopaedic special tests, such as the Adson 
test, are important in supporting the diagnosis. 

In this case, the patient had a previous history of clavicle 
fracture with angulation deformity that could narrow the 
space of the thoracic outlet. Furthermore, during the sustained 
exertion of painting, the patient over-stretched the pectoralis 
minor muscle, which could compress the lower brachial plexus. 

Final assessment is determined by the positive finding of an 
Adson test. Precise conduction of the Adson test is essential. 
The examiner should stand behind the patient’s involved side, 
instruct the patient to take a deep breath and rotate the head 
to the affected side while passively performing the manoeuvres 
of abduction, external rotation and extension of the involved 
arm. A positive finding occurs when the examiner detects 
alteration of strength or absence of the radial pulse in the 
involved arm when conducting the above manoeuvres. The 
patient should not hold the breath after rotating the head, as 
this might induce a pseudo-positive finding of the test. The 
opposite arm should always be examined, as it may serve as 
a gauge when performing orthopaedic tests. If it is possible, 
CT scan, MRI or electromyography should be carried out for 
differential diagnosis in order to exclude other pathologies with 
similar clinical pictures. 

Conclusion
Thoracic outlet syndrome (TOS) is a clinical condition 
that is often underrated, overlooked, and misdiagnosed. A 
combination of acupuncture, manual techniques and self-
stretching exercises has shown beneficial outcomes in the 
treatment of a patient presenting with clinical symptoms and 
signs consistent with TOS. There are few documents that show 
the efficacy and safety of TCM modalities for the treatment of 
TOS. As such, accumulation of the documented clinical cases 
will assist in the further assessment of the benefits of Chinese 
medicine for this condition.
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Fibromyalgia (FM) is a musculoskeletal 
disorder characterised by widespread 
chronic pain. It affects over 2% of the 
population and predominantly presents 
in females. Comorbidities include 
sleep disturbance, fatigue, irritable 
bowel syndrome, headaches and mood 
disorders. The pathophysiology of FM 
is poorly understood, but is likely to 
involve dysfunction of the central nervous 
system.1 Acupuncture has been frequently 
sought for this clinical condition. A 2007 
systematic review of acupuncture for 
FM undertaken by Mayhew and Ernst 
examined five randomised clinical trials 
(RCT).2-7 Mayhew and Ernst found 
that the current evidence of the effect of 
acupuncture for FM is lacking.2 

Martin et al.3 undertook an RCT single-
blinded, placebo-controlled trial of 50 
FM patients. The results were better in 
the electroacupuncture (EA) group than 
those in the control group (P = 0.01). The 
differences remained significant at one-
month follow up. Acupuncture not only 
reduced pain, but also improved fatigue, 
anxiety and affective distress. The 7-point 
reduction in the Fibromyalgia Impact 
Questionnaire (FIQ) is similar to the 
effect of pharmacological intervention. 
At the seven-month follow up, the group 
differences were no longer significant (P 
= 0.24).

In the RCT by Assefi et al.,4 100 FM 
patients were studied and there was no 
statistically significant difference between 
the real acupuncture and the pooled 
sham acupuncture groups.

The RCT by Guo and Jia5 was an open-
label trial involving 66 FM patients. There 
was no statistical difference between the 
two EA groups. When compared to the 
pharmacological intervention group, 
however, patients in the EA groups were 
significantly better (P = 0.01).  

Another RCT by Sprott6 involved 30 
FM patients in a hospital setting. The 
number of tender points in the patients 
was reduced from 18.2 to 9.4 in the 
acupuncture group and from 16.3 to 
11.5 in the placebo laser group. The 
intensity of pain was reduced in the 
acupuncture group immediately after 
therapy compared with the other groups. 
Two months later, the group differences 
were no longer significant. 

An RCT by Deluze et al.7 had 70 
FM patients receiving EA. Pain was 
reduced by 70% (P = 0.0027) in the 
real acupuncture group, in contrast to 
4% reduction in the sham acupuncture 
group. Sleep also improved in the 
former but not in the latter group. The 
improvement of morning stiffness was 
not different between the two groups.  

These five studies differed substantially in 
the treatment protocols, such as control 
interventions, acupoint selection, needle 
depth and stimulation. A summary of 
the treatment protocol is presented in 
Table 1. Overall, EA, but not manual 
acupuncture, was consistently superior to 
control interventions. 

Clinically, the depth of needling and the 
amount of stimulation have been major 

points of debate in our profession. Results 
from the five trials indicate that shallow 
needling used in sham acupuncture was 
as effective as traditional acupuncture for 
FM patients. 

Two studies8,9 not included in the 
Mayhew and Ernst systematic review 
examined the impact of needle techniques 
in FM patients. One study8 examined the 
skin and muscle blood flow in healthy 
volunteers and FM patients. This study 
found that deep needling, but not 
shallow needling, in the healthy controls 
enhanced blood flow, whereas in the FM 
group both techniques induced similar 
results. The other study9 found that 
correct needle insertion, but not correct 
needle location or mode of stimulation, 
was crucial to acupuncture analgesia in 
FM.

In conclusion, to date we cannot say that 
there is overwhelmingly good evidence for 
the treatment of FM using acupuncture. 
Acupuncture induces strong analgesic 
effect in FM patients irrespective of the 
needle techniques, insertion depth, type 
of stimulation and point selection. The 
multiple signs and symptoms presented 
in FM could fit in with Chinese 
medicine’s ‘Bi-syndrome’. Chinese 
medicine’s pattern differentiation (bian 
zheng) could be an important step to a 
better management of FM, however this 
will require further research.  

CLINICAL RELEVANCE

A shallow needle technique may be a 
better choice in the clinical setting for FM 
patients. EA with 2 Hz can be used. If 

Acupuncture for Fibromyalgia
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utilising formula acupuncture, acupoint 
selection should include LI4 Hegu and 
ST36 Zusanli, as these two are the most 
commonly used acupoints in the RCTs. 
A course of three sessions of treatment 
per week appears to be the best treatment 
dose, but the length of overall treatment 
time is not clear. Chinese medicine 
differentiation could be important.  
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TABLE 1   Acupuncture treatment protocols for fibromyaligia

Martin et al.3 Assefi et al.4 Guo & Jia5 Sprott6 Deluze et al.7

Treatment 
regime

Treatment number 6 24 40 6 6

Treatment 
frequency

2–4 days, over 2–3 
weeks

2 per week 1 per day, break 4 
days after 20

2 per week 2 per week

Needling 
details

Points used 1st 3 sessions: LI4, 
ST36, LR2, SP6, 
PC6, HT7, Proximal 
BL11, BL12, BL13, 
BL14. 

2nd 3 sessions: LI4, 
ST36, LR2, SP6, 
HT7, Proximal 
BL23, BL25, BL26, 
BL28.

Alternating, 
between LI11, 
SP9, CV12, 
ST25, KD7, 
TE5, Ex-HN3, 
and BL43, BL44, 
BL17, BL18, 
BL20, BL22.

[Full-text article 
unavailable to 
reviewing author.]

SP2, SP3, DU20, 
LI4, ST36, KD3, 
KD7, LI11, SI3, 
LR2. LR3, GB34 
plus extra points 
(not stated).

LI4, ST36 plus up 
to 5 other points 
(not stated).

Bilateral Bilateral Not stated Not stated Bilateral

Depth of needle Not clear ‘Standard’ Not stated 10 –25 mm

Deqi elicited No Not stated Not stated Muscle twitch

Needle stimulation 1st 3 sessions: EA, (2 
Hz), LI4, ST36; 10 
Hz neck pts.

2nd 3 sessions: EA (2 
Hz), LI4, ST36; 10 
Hz back pts.

Not stated Dermal electric 
stimulation and 
EA

Not stated EA (frequency not 
given)

Needle retention 20 min 30 min Not stated Not stated

Needle gauge Not stated 34 –40 gauge Not stated 0.3 × 25 mm
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Witt et al.1 have recently investigated 
acupuncture for osteoarthritis of the 
knee. This is one of five large German 
studies undertaken by researchers in 
Berlin and Munich known as the ART 
studies (Acupuncture Randomized 
Trials). This positive study evaluated the 
effect of acupuncture on osteoarthritis 
of the knee, while the other four studies 
involved migraine,2 low back pain,3 neck 
pain4 and tension-type headache.5 

The study involved 300 subjects 
randomised to receive either verum 
acupuncture (n = 150), minimal 
acupuncture (superficial needling 
at non-acupoint sites; n = 76) and 
waiting list (n = 74). The acupuncture 
treatment was administered by 28 
German physicians who were trained 
(at least 140 hours) and experienced in 
administering acupuncture. The trial 
was conducted at 28 outpatient clinics 
across Germany. Subjects (50–75 years 
of age) were included in the study if they 
had documented radiological alterations 
in the knee joint of grade 2 or more 
according to Kellgren-Lawrence criteria, 
and had a documented pain intensity 
score of 40 or more on a 100 mm visual 
analogue scale in the seven days before 
baseline assessment. The main outcome 
measure was the Western Ontario and 
McMaster Universities Osteoarthritis 
Index (WOMAC).

Acupuncture treatment was semi-
standardised and the researchers were 
free to choose from a list of both local 
and distal acupoints (see Box 1). The 
acupoints selected were based on their 
function according to the principles 
of traditional Chinese medicine. In 
addition, the acupuncture physicians 
were also allowed to use trigger points 

and auricular acupuncture. The physician 
acupuncturists were allowed to treat 
unilaterally or bilaterally depending on 
the presentation of the patient, but only 
the data for the worst knee was included 
in the analysis. The elicitation of Deqi 
was sought in the verum group but not 
for the minimal acupuncture subjects.

At the completion of the treatment at 
eight weeks, the patients who received the 
verum acupuncture had significantly less 
pain and better function than the patients 
who received either minimal acupuncture 
or who were in the wait group. At 26 and 
52 weeks, the difference between the 
verum and the minimal acupuncture was 
no longer significant. 

CLINICAL RELEVANCE
Acupuncture is beneficial for both pain 
and function in patients with osteoarthritis 
of the knee. This study confirms the 
previous Berman clinical trial,6 which 
also found significant improvement at 
the completion of treatment at eight 
weeks. However, while the Berman study 
found a significant difference between the 
minimal and verum groups at 26 weeks, 
the Witt study did not. Patients should 
be informed that acupuncture may have 
to be repeated within six months (26 
weeks) to maintain its therapeutic value. 

Acupuncture for Osteoarthritis

BOX 1 Acupoints for   

  osteoarthritis

Local acupoints (at least six): 
ST34, ST35, ST36, SP9, SP10, 
BL40, KI10, GB33, GB34, LR8, 
Ex-LE2, Ex-LE5.

Distal acupoints (at least two): 
SP4, SP5, SP6, ST6, BL20, BL57, 
BL58, BL60, BL62, KI3.

Treatment should be directed towards 
local and distal acupoints and selection 
of acupoints should be based on Chinese 
acupuncture theory. In addition, Deqi 
should be elicited at the acupoints.

CONCLUSION

Acupuncture is an effective short-term 
treatment for osteoarthritis of the knee. 
A repeated course of treatment (12 
sessions within 8 weeks) every six months 
is suggested for patients with ongoing 
knee pain or for those waiting for knee 
replacement surgery.
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Book Reviews 

This new edition of Kit Laughlin’s 
Overcome Neck & Back Pain will 
be welcomed by both patients who 
suffer from musculoskeletal pain and 
practitioners who treat such patients. In 
this fourteen-chapter book, 44 stretching 
exercises and five strengthening exercises 
are described in detail and illustrated 
with photos. These exercises are designed 
to treat pain in the neck, shoulder, arm, 
middle back, lower back, hip and the 
lower extremities. 

The book takes a self-help approach and, 
as a result, the language used is simple, 
and instructions are easy to follow. 
Anatomical diagrams are included to 
explain why one might experience pain. 
For instance, to explain why shortened 
piriformis can cause the symptoms of 
sciatica, four diagrams are presented 
to illustrate the individual variations of 
how the sciatic nerve passes through the 
piriformis. 

The updated fourth edition is an 
improvement on the 1998 edition. 
Firstly, better photos are used for clarity. 
Secondly, there is a new chapter explaining 
the general principles of ‘stretching’. 
Finally, a chapter that explains exercises 
for pain in the shoulder, arm and hand is 
added. Overall, it is a better printed and 
illustrated book. 

The author is an athlete and shiatsu 
practitioner and has taught stretching 
classes in Australia for more than 15 
years. Having himself experienced many 
injuries, lower back pain and pelvic 
obliquity, then subsequently restored to 
normality after shiatsu and stretching 
exercises, Kit has thought deeply about 

the Eastern and Western approaches 
to health and treatment. He has finally 
come up with a hybrid method in which 
he utilises the knowledge of anatomy 
and physiology, Eastern techniques 
and philosophical approaches (i.e. to 
simplify the causes and to pursue desired 
outcomes). 

In the introduction, Kit explains what led 
him to his approach and reports on a few 
clinical cases. Chapter 1, ‘Self-Diagnosis’, 
gives a brief anatomical introduction 
on the location of major muscles. The 
author then focuses on explaining how 
to test pelvic obliquity and illustrates the 
impact of this obliquity on other parts of 
the body. 

Chapter 2, ‘Stretching’, explains what 
constrains our stretches and types of 
stretches (static and ballistic stretching), 
then introduces the author’s unique 
method of ‘Posture and Flexibility’ 
that incorporates static stretching and 
contraction–relaxation techniques with 
breathing and partner-assisted approaches. 
This chapter lays the groundwork for the 
general principles of stretching. Here we 
can see the blend of Western and Eastern 
methods. Breathing techniques and body 
awareness are the two essential elements 
in many Asian exercises, such as Yoga, Tai 
Chi and Qi Gong. It is appealing to any 
oriental medicine practitioners to see the 
use of these two elements in stretching.  

Chapters 3–8 detail stretching exercises. 
Chapters 9 and 10 explain strengthening 
exercises and relaxation techniques, 
respectively. Finally, Chapter 11 explains 
the multiple causes involved in acute and 

chronic pain. 

My criticism of the book is the 
mechanistic approach to musculoskeletal 
pain. The author emphasises the impact 
of tightened muscles and pelvic obliquity 
on the cause of pain. This understanding 
is limited. Pain is multi-dimensional 
and factors such as mental stress and 
coping strategies are not discussed or 
mentioned. Furthermore, self-diagnosis 
can be dangerous when undertaken by 
a lay audience. Patients who read the 
book and attend the author’s classes 
might have a better understanding of 
their problem and could come up with 
a suitable diagnosis. For many readers, 
merely reading the book would not 
help them make a correct diagnosis. 
It was reassuring to read the author’s 
recommendation that patients discuss 
their exercises with their practitioners. 

Results of two systematic reviews indicate 
that combined exercise and physical 
therapy are more effective than either 
modality alone for neck pain and for 
ankylosing spondylitis. Effective types 
and amount of exercise are yet to be 
studied.  

As clinicians who treat musculoskeletal 
pain patients, we are familiar 
with incorporating stretching and 
strengthening exercises in acupuncture, 
massage and/or herbal medicine to 
enhance and maintain the effect of 
treatments. This book provides a 
systematic and orientally flavoured 
approach. I highly recommend the book 
as an exercise manual in the clinic. 

Overcome Neck & Back Pain 
Kit Laughlin 
Simon & Schuster, 2006 (4th edition) 
ISBN 0-7318-1263-8 

Zhen Zheng



2007  VOLUME 2  ISSUE 1
Australian Journal  
of Acupuncture and Chinese Medicine40

Book Reviews

Food for the Seasons: Eat Well and Stay Healthy the  
Traditional Chinese Way 
Lun Wong and Kath Knapsey 
Red Dog, 2006 
ISBN 1-921167-32-7 

Bright, informative and well turned 
out! That is how I described 85-year-
old Professor Lun Wong to a friend 
after I watched him deliver an energetic 
workshop about Chinese physical arts in 
Melbourne at AACMAC 2005. A couple 
of years later, it came as no surprise that 
Lun Wong’s book, Food for the Seasons: 
Eat Well and Stay Healthy the Traditional 
Chinese Way, co-authored by Kath 
Knapsey, had me mouthing a similar 
turn of praise, even before I realised who 
the author was. Back in 2005, a bit of 
detective work soon revealed that Lun 
Wong has a long history of involvement 
in traditional Chinese arts. Born in 
1919, Lun Wong moved to Hong 
Kong in 1949 and founded the local 
branch of a traditional Chinese martial 
art called Wu De Hui. Considered a 
grand master of this art, he relocated his 
school to Melbourne in 1974 and went 
on to found the Academy of Traditional 
Chinese Medicine Australia in the same 
year, where he started teaching Wu Da 
Liao Fa, or the Five Integrated Methods 
of TCM. 

Published in Melbourne in 2006 by a 
small company called Red Dog Books, 
Food for the Seasons represents the first time 
Lun Wong has written a book in English. 
Despite these two potentially dubious 
facts, Food for the Seasons exhibits none 
of the quirky, if not annoying, qualities 
often found lurking on pages of books 
when foreign-language authors publish 
outside the mainstream. Good editing 
allows Lun Wong’s quintessentially 
Chinese view to mesh seamlessly with 

contemporary Australian culture. Whilst, 
like any other good cook book, it is 
practical, it also demystifies, what is for 
many, a confusing and complex concept.

The book is divided into eight well-
presented chapters. The first chapter 
introduces the reader to the basic TCM 
principles of health, including Yin/Yang 
theory, the four treasures (Essence, 
Qi, Shen and Blood), the four pillars 
(exercise, diet, rest and relaxation), the 
importance of good digestion and the 
interconnectedness of the organs and 
their systems. Chapter two discusses the 
various energies of food. Here concepts 
such as the five flavours and the five 
environmental influences are introduced 
in a way that allows the reader to 
quickly grasp the importance of eating 
in accordance with the seasons. Chapter 
three is concise and practical, explaining 
how the tongue is like a personal health 
chart that can be examined daily to guide 
choices about what best to eat. By the 
end of these chapters, it is clear what 
separates this book from others on the 
subject. Scattered throughout the text 
and highlighted in bold print on side 
panels are numerous theoretical tid-bits. 
Attributed to Lun Wong or drawn from a 
rich traditional broth of knowledge, these 
little gems fuse with the main ingredients 
of the text to allow the pure and simple 
elegance of TCM dietetics to rise up, so 
to say, from the chaff of popular diet fads 
readers are frequently fed these days. 
Sixty years of distilled experience bounce 
out at the reader from almost every page. 
That said, chapters four through seven are 

where the fun in this book really begins. 
Packed full of interesting, easy-to-follow 
recipes, made to TCM dietetic principles 
from ingredients that are readily available 
in Australia, these chapters offer a truly 
contemporary mix. There is chilli con 
carne to build Yin and clear heat from 
the lungs and digestive system. There 
are vegetarian shish kebabs to strengthen 
the weak or deficient and French-style 
green peas to remove damp and heat, 
while helping with high blood pressure. 
Of course, there are the more traditional 
East Asian dishes, such as steamed fish 
with ginger for vertigo and dizziness and 
sweet corn soup with crabmeat to open 
the lungs and settle the heart. Readers 
will even find liqueurs for indigestion, 
tonics for tendons and deserts that 
nurture kidney Yin or remove excess 
damp. Chapter eight concludes the book 
and includes a list of all the ingredients 
used throughout the text, along with a 
snap-shot of their energetic and general 
uses for the maintenance of health. 

The only gripe I would have, if I had 
to have one, is this: in an environment 
where we are constantly blasted by 
super-slick images in cookbooks by 
naked chefs, Food for the Seasons seems 
to suffer a little from its lack of glossy 
photos. At $29.95 it is a cheap purchase 
for professionals and lay people alike, but 
for my money, I prefer to see what I’m 
cooking. That said, Food for the Seasons 
is packed full of goodies, both theoretical 
and gastronomical. I liked it – I think my 
patients will too!

Paul McLeod
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Conference Report

International Training Course on Application of Modern Scientific 
Techniques to Cellular Acupuncture Research
Shanghai, China 
17 September to 1 October 2006

During September 2006, a two-
week international training course 
– Application of Modern Scientific 
Techniques to Cellular Acupuncture 
Research – was conducted in Shanghai, 
China. The course, the first of its kind, 
was held at the Shanghai Research 
Centre for Acupuncture and Meridians, 
located in Pudong, Shanghai. The 
course’s aim was to develop participants’ 
laboratory research skills and disseminate 
research findings. Entry to the course 
was competitive and the course outline 
and application details were advertised 
on the Society for Acupuncture 
Research (USA) website as well as the 
Shanghai Research Centre website in 
China. The course was sponsored by a 
number of institutions including the 
World Federation of Acupuncture–
Moxibustion Societies (WFAS),  
Chinese Academy of Sciences, Max 
Planck Society, Pudong Government 
(Shanghai), Shanghai University of 
Traditional Chinese Medicine, Fudan 
University and the Shanghai Research 
Centre for Acupuncture and Meridians. 

The organising committee was 
international, headed up by Professor 
Wolfgang Schwarz (Max Planck Institute 
of Biophysics, Germany), and local 
organisers, Professor Wang Jianping 
(Shanghai Municipal Commission for 
Science and Technology), Professor 
Ding Guanghong (Director, Shanghai 
Research Centre for Acupuncture and 
Meridians) and Professor Li Wemin 
(Fudan University). Lecturers were 

also international, including Professors 
Johannes Greten (Germany), Nancy 
Midol (University of Nice, France) and 
Lao Lixing (University of Maryland) and 
Xia Ying (Yale University) both from the 
USA. Local lecturers were also involved, 
including Professors Cao Xiaoding (Fudan 
University), Fei Lun (Shanghai Research 
Centre for Acupuncture and Meridians) 
and Shen Xueyong (Shanghai University 
of Traditional Chinese Medicine). 

As well as the international array of 
lecturers, the eighteen students enrolled 
in the course also came from a variety 
of different countries, including China, 
USA, Mongolia, Indonesia, Germany 
and Australia, giving a very international 
feel to the course. 

The two-week course was divided into 
one week of lectures and presentations 
and one week of laboratory activities. 
Presentations formed the basis of the first 
week with a total of thirty presentation 
sessions over the week. The course was 
conducted entirely in English, with time 
allotted for questions after each session, 
which allowed for lively discussion. As 
the course title suggests, the focus was on 
research associated with elucidating the 
underlying mechanisms of acupuncture 
rather than clinical randomised controlled 
trial (RCT) research. 

WEEK 1

Day 1 lectures focused on the evidence of 
the existence of acupoints and channels. 
In addition, a lecture on the role of 

genomics and proteomics and gene 
expression in asthmatic rats highlighted 
the novel role needle stimulation can have 
on the regulation of the whole body. 

Day 2 concentrated on cell 
electrophysiology and the possibility 
of both acupuncture and moxibustion 
modulating charge movements across or 
within the cell membrane. In particular, 
mast cells, which occur at high density in 
acupoints, have been suggested to play a 
key role in that their membranes exhibit 
mechanically and temperature sensitive 
channels (P2X receptors) that can be 
investigated by electrophysiological 
techniques. The theory of the two-
electrode voltage clamp (TEVC) and 
the patch clamp (PC) were presented 
to assist the practical sessions using the 
techniques to follow in the second week. 
Day 2 finished with a presentation from 
Dr Xia Ying on the possible protective 
mechanism of acupuncture from 
hypoxic/ischaemic brain injury. 

Day 3 revolved around research associated 
with the glutamatergic and GABAergic 
systems and their role in pain suppression. 
The importance and involvement of 
both the GABA and glutamate systems, 
as a balancing process, were suggested 
as an important contribution to the 
effect of pain modulation produced by 
acupuncture. The next sessions given by 
Professor Ding, Director of the Shanghai 
Research Centre for Acupuncture and 
Meridians, detailed his research into 
the role of mast cells and tissue fluid 
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movement as a possible mechanism for 
acupuncture analgesia. He presented 
a very novel explanatory mechanism 
that may partially explain the role of 
mast cells (which he demonstrated 
were found in high concentrations in 
acupoints compared to non-acupoints), 
and their degranulation during needling, 
contribute to the acupuncture effect. 
Day 3 concluded with two sessions from 
Professor Cao Xiaoding from the WHO 
Collaborating Centre for Traditional 
Medicines, Shanghai Medical College of 
Fudan University. The oldest participant 
in the course, she reviewed her 1970s 
research as well as her more current 
projects on the effect of acupuncture on 
cell immune function. 

Day 4 involved presentations from 
Professor Midol (France) and Dr Hu 
(France) on the anthropology of the 
body and gave some respite from the 
heavy science of the previous days. In 
addition, Professor Greten presented 
on his research involving peripheral 
blood perfusion as recorded by tissue 
spectrophotometry. Finally on Day 5, 
Professor Lao (University of Maryland) 

presented on the use of animal research 
models and their role in investigating the 
effects of acupuncture on pain. Professor 
Lao, a well-known clinical trial researcher, 
was also a key-note speaker at a previous 
Australian acupuncture and Chinese 
herbal medicine conference (AACMAC 
2005). His series of research projects were 
well developed with specific questions 
being asked and partially answered with 
each study, and highlighted the valuable 
role that animal research could play in 
addressing the acupuncture mechanism.  

WEEK 2

At the start of the second week, all the 
participants were eager to move into the 
laboratory and put into play some of the 
techniques they had been listening to. 
Laboratory highlights were the sessions 
involving the patch clamping of frog cells 
(oocytes), conducted by Dr Rettinger 
and Professor Schwarz, and the Western 
Blot (identification of protein chains) 
sessions. Week 2 also involved visits to 
Fudan University to demonstrate the 
concentration of specific elements (Ca, 
P, K, Fe, Zn) in connective tissue using 
Proton Induced X-ray Emission (PIXE) 

and a quick visit to Yue Yang Hospital 
of Traditional Chinese Medicine. 
Interspersed over the two weeks were 
a number of formal dinners as well as 
informal discussions that contributed to 
a very informative and rich educational 
experience. Costs to participants 
were minimal (US$50) with the 
aforementioned supporting institutions 
covering most expenses, including 
accommodation, food and course costs. 
The organisers are to be congratulated on 
organising and conducting such a novel 
and interesting course.

In retrospect, participants came away 
with a sense that acupuncture probably 
has a number of diverse and integrated 
mechanisms that contribute to the wide 
variety of effects seen during treatment. 
The need to complement good clinical 
research, black-box-type approaches, with 
specific-mechanism-type research at the 
cellular level, is essential if acupuncture is 
to be accepted by Western and scientific 
researchers. 

Chris Zaslawski
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International News 

Acupuncture in the United States of America 
Lixing Lao, PhD, LicAc and Rosa Schnyer, LicAc

In the United States of America, the 
use of acupuncture was first reported in 
1826 by Dr Franklin Bache in a lumbago 
case.1 The relatively brief history of 
acupuncture in the US can be divided 
into three periods: 
1. The Exploratory Period (1826–1971); 
2. The Pre-regulation Period (1971–

1982), marked by an increase of 
acupuncture popularity after President 
Nixon’s visit to China in 1972; and 

3. The Development and Regulation 
Period (1982–Present) marked 
by a growing number of states 
with acupuncture legislation and 
acupuncture schools. 

Three events are considered as historic 
milestones in the development of 
acupuncture in the US. First, in 1976, 
the Food and Drug Administration 
(FDA) labelled acupuncture needles as 
investigational devices (Class III). Devices 
under such a category cannot be marked 
unless their effectiveness and safety have 
been established in clinical trials. 

Second, in November 1994, the Office 
of Alternative Medicine at the National 
Institutes of Health (NIH) sponsored 
an NIH-FDA workshop, which led 
to the FDA reclassifying acupuncture 
needles as Class II devices in 1996. This 
reclassification allowed acupuncture 
needles for general use by registered, 
licensed or certified practitioners. 

Third, in November 1997, the NIH held 
a Consensus Development Conference 

on Acupuncture to evaluate its safety 
and efficacy.2 The expert panel of the 
conference recognised the promising 
results of acupuncture research, and 
concluded that acupuncture was effective 
for adult postoperative and chemotherapy 
nausea and vomiting, and postoperative 
dental pain, and could be used as an 
adjunctive therapy for fibromyalgia, 
myofascial pain, and tennis elbow. The 
panel suggested future research: 
1. To assess the clinical effectiveness of 

acupuncture; 
2. To compare the effects of difference 

types of acupuncture theory systems, 
such as Chinese, Japanese, Korean and 
French styles; 

3. To investigate the existence of the 
energetic system; and 

4. To study the impacts on public policies 
if acupuncture were incorporated into 
the healthcare system.2 This consensus 
report has served as one of the most 
significant government statements, and 
has contributed to increased acceptance 
of acupuncture and Oriental medicine 
by the biomedical profession in the 
United States.

During the past ten years, this statement 
has impacted on government funded 
research, education and training, 
clinical usage, and third-party insurance 
reimbursement for acupuncture services. 
NIH funding for CAM, including 
acupuncture research, increased from 
US$2 million in 1992 to US$121.4 
million in 2007. Results of these 
studies have significantly advanced our 

knowledge of acupuncture on the clinical 
evidence, safety and mechanisms of action 
on various conditions. For example, in 
2004, the Center of Integrative Medicine 
(CIM) at the University of Maryland 
published a large clinical trial that 
showed acupuncture was effective and 
safe for patients with knee osteoarthritis.3 
The Center is now taking the lead in the 
US to further investigate the effects of 
Traditional Chinese Medicine (TCM), 
including Chinese herbal medicine. 
Since 1997, education in acupuncture 
and TCM has grown rapidly. Over 50 
acupuncture and TCM colleges in the 
US have been established. Acupuncture 
clinical services for patient care have 
also grown. Many hospitals now provide 
acupuncture services for their patients. 
Third-party insurance reimbursement 
has increased. For example, the Federal 
Blue Cross/Blue Shield insurance, a 
federal medical insurance agency, started 
acupuncture coverage for ten treatments 
in 2006 and increased it to 24 treatments 
in 2007. 

The Society for Acupuncture Research 
(SAR) is a non-profit organisation founded 
in 1993. It participated in and assisted 
the 1997 NIH consensus conference. 
To reflect on the achievements since the 
NIH’s 1997 report,2 SAR is sponsoring 
The Status and Future of Acupuncture 
Research: 10 years post NIH Consensus 
Conference, which will be held on 9–11 
November 2007 at the University of 
Maryland, Baltimore, USA. The scientific 
progress of acupuncture in clinical and 
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basic research, educational improvement 
and changes in policies will be presented 
by national and international speakers. 
Opportunities and challenges and future 
directions of acupuncture will also be 
examined and discussed. 

The development of acupuncture in the 
US has benefited from the support of the 
profession itself, government funding 
and the biomedical professions that 
have become interested in acupuncture. 
Although the funding is necessary, the 
capacities of the former are the driving 
force. With an increased number of well-
educated and well-trained acupuncture 
practitioners and researchers, the 
profession is maturing and will rely 

on itself for the future development of 
acupuncture in the US.   
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International News

Upcoming International Conferences
2007
16–20 August    Hong Kong, China  
    International Conference and Exhibition of the Modernization of Chinese Medicine and   
    Health Products. For more information, visit www.icmcm.com/fair_dtl/detail.htm 

20–22 October  Beijing, China 
    WFAS 2007 World Congress on Acupuncture. For more information, visit www.wfas.org.cn

8–11 November  Baltimore, USA  
    The Status and Future of Acupuncture Research: 10 Years Post-NIH Consensus Conference  
    For more information, visit www.acupunctureresearch.org

17 –19 November  Singapore  
    The 4th International Congress of Traditional Medicine (WFCMS) 
    For more information, visit www.4thictm.com/english

2–4 December  Taipei, Taiwan 
    14th International Congress of Oriental Medicine: The Globalization of Oriental Medicine  
    For more information, visit http://mail.cmu.edu.tw/~icom

2008
16–18 May  Sydney, Australia 
    Australasian Acupuncture & Chinese Medicine Annual Conference 
    For information, contact AACMA on +61 7 3846 5866 or visit www.acupuncture.org.au

Upcoming International Conferences
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Corrigenda 
Current Research and Clinical Applications:

A Clinical Snapshot of Acupuncture and IVF
John C Deare and Sean W Scott

The following table accompanies Deare and Scott’s ‘Clinical Snapshot of Acupuncture and IVF’ (AJACM;1(1):41–2). It was 
mistakenly left out of the issue and apologies are extended to the authors.

TABLE 1   Clinical tips: True acupuncture treatments for IVF

Smith et al.1 Dieterle et al.2 Westergaard et al.3 Paulus et al.4

Treatment 3 sessions: 1st day 9 of 
stimulating injection; 2nd 
& 3rd immediately before 
and after ET.

2 sessions: 1st 30 min after ET 
and 2nd 3 days later.

2 sessions for group 1 (Acu 
1) both before and after 
ET. 3 sessions for group 2 
(Acu 2).

25 min per treatment, 
both before and after ET.

TCM As per Maciocia
5

Acupuncture as per TCM 
protocol. Not clear if TCM 
diagnosis was made

As per Paulus et al.
4
 and 

TCM (TCM uncertain).
TCM principles, but not 
differentiated. As per 
Maciocia

5

Needle size 0.18 × 30 mm (bilaterally) 4 cm long (no other details) Not specified 0.25 × 25 mm

Needle depth Not specified 15–30 mm Not specified 10–20 mm (depending on 
point)

Deqi Yes Yes, then rotated again at 15 
min

Yes, then rotated again at 
10 min

Yes, at start, then 10 min 
later

Points used Based on Paulus et al.
4
 

(excluding LI4 & GV20)

•	1st	Tx:	6–14	points

•	2nd	Tx:	13	points

•	3rd	Tx:	10	points

•	1st	Tx:	30	mins	>	ET;	CV4,	
CV6, ST29, PC6, SP10, SP8

•	Ear	Points:	Using	seed;	One	
side only; Shenmen (#55), 
Zigong (#58), Niefenmi (#22), 
Pizhixia (#33)

•	2nd	Tx:	3	days	later:	L14,	
SP6, ST36, KI3, LR3

•	Plus	same	ear	points	on	
opposite ear

•	Retained	2	days

•	Pressed	twice	daily	for	10	min

•	Acu	1:	Before	ET:	
GV20, ST29, SP8, PC6, 
LR3; After ET: ST36, SP6 
SP10, LI4

•	Acu	2:	As	per	Acu	1;	2	
days later: GV20, CV3, 
ST29, SP10 SP6, ST36 
LI4

•	1st	Tx:	Before	ET:	PC6,	
SP8, LR3, GV20, ST29; 
Auricular points: 0.2 × 
13 mm; No rotation; 
Shenmen (#55), Zhigong 
(#58), Neifenm (#22), 
Naodian (#34)

•	2nd	Tx:	After	ET:	ST36,	
SP6, SP10, L14;

•	2	needles	in	each	ear

•	Ear	points	changed	to	
opposite sides after ET 
transfer

Retained 25 min each 30 min each 25 min each 25 min each
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AJACM 
Instructions for Authors 

The Australian Journal of Acupuncture and Chinese Medicine 
(AJACM) is the official journal of the Australian Acupuncture 
and Chinese Medicine Association Ltd (AACMA). It is a peer-
reviewed journal published biannually and it has an Editorial 
Board and an International Advisory Board. The Instructions 
for Authors are available online from: www.acupuncture.org.
au/ajacm.cfm. 

Aims and scope 
AJACM acknowledges the diversity of Chinese medicine 
theories and practice, and encourages the integration of 
research, practice and education. It promotes the use of rigorous 
and appropriate research methodologies in the field of Chinese 
medicine. AJACM publishes original research articles, general 
papers, reviews, case reports and case series that will contribute 
to current practice knowledge and encourage future research 
directions. The Editorial Board also welcomes the submission 
of letters, opinions and commentaries. 

Authors of randomised, controlled trials (RCTs) are encouraged 
to consult the CONSORT standards available from www.
consort-statement.org/Statement/revisedstatement.htm. 

Authors of systematic reviews are encouraged to consult the 
QUORUM statement: Moher D et al. Improving the quality 
of reports of meta-analysis of randomised controlled trials: 
the QUORUM statement. Lancet 1999;354:1896–1900 
(Available from www.thelancet.com). 

Case reports and case series are to follow the guidelines in 
Writing Chinese Medicine Case Reports: Guidlines for the 
Australian Journal of Acupuncture and Chinese Medicine 
by P Ferrigno, JD Ryan and JC Deare, available from www.
acupuncture.org.au/ajacm.cfm.  

The reporting of acupuncture treatment in clinical trials, case 
reports or case series needs to follow STRICTA guidelines, 
which are available from www.stricta.info/stricta.htm. 
Similarly, reports of herbal interventions must follow the 
guidlines outlined in the CONSORT statement, which was 
reprinted in AJACM (2006) volume 1, issue 1 (pp. 35–9), and 
is also available from www.annals.org. 

All human and animal research must have been conducted 
in accordance with the National Health & Medical Research 
Council’s standards on research ethics, available from www.
nhmrc.gov.au/ethics/index.htm, or equivalent standard if 
conducted outside Australia. Authors should supply a copy of 
their ethics approval.

Organisation of manuscripts 
GENERAL REQUIREMENTS
AJACM endorses the Uniform Requirements for Manuscripts 
Submitted to Biomedical Journals, which is available from 
www.icmje.org/ijmje.pdf. 

LENGTH OF MANUSCRIPT
Original research, general articles and reviews should not exceed 
3000 words, excluding abstract and reference list, without the 
permission of the Editorial Board. Case reports and case series 
should not exceed 1500 words. Letters to the Editor and Book 
Reviews should not exceed 500 words. 

TITLE PAGE
The title page should include contact details of the authors, 
the manuscript’s full title, short title, abstract and keywords. 
The title page should be included in the same file as the 
manuscript. 

ABSTRACT AND KEYWORDS
Abstracts should not exceed 300 words and, where applicable, 
contain background, aims, design, subjects and settings, 
interventions, outcome measures, results, discussion and 
conclusion. Up to six keywords may be used. Where possible, 
keywords should be those recommended in the Index Medicus 
Medical Subject Headings (MeSH) list. 

TEXT
Manuscripts of original research or review articles should have 
Introduction, Methods, Results, Discussion, Acknowledgments 
and References. Authors of other articles should use appropriate 
headings. 

CLINICAL COMMENTARY

All manuscripts should have a Clinical Commentary section, 
written in plain language for practitioners, describing the 



2007  VOLUME 2  ISSUE 1
Australian Journal  
of Acupuncture and Chinese Medicine 47

clinical relevance of the article. This section should be 200–
300 words in length and will be included in the final article as 
a break-out box.
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order of appearance with Arabic numerals. Figures must be 
provided as separate files. Information provided in figures and 
tables should complement, but not duplicate, that in the text. 
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