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Welcome to the Spring 2018 edition of
Acupuncture in Physiotherapy.
As you will notice as you read through this
edition, we have begun to change the ratio of
research to case studies in the composition of
the journal, hoping to include more current
and important research. To that effect we have
included two interesting papers; Maeda et al. (pp.
25–43) and Harris et al. (pp. 11–24). We also
have two extra summaries in the News section,
by Rosemary Lillie, one on cupping and one
discussing the future conflicts between opiods
and acupuncture in the treatment of pain.
Maeda et al. (Rewiring the Primary Somatosensory
cortex in carpal tunnel syndrome) have done some
interesting work demonstrating that acupuncture
needling is being carefully investigated with
regard to the linkage between brain response
to acupuncture and the subsequent analgesia, as
measured by MRI. Taken together with another
paper we are publishing, by Harris et al., Traditional
Chinese Acupuncture and placebo (sham) acupuncture are
differentiated by their effects on µ-opiod receptors (MORS),
it begins to appear that acupuncture processing
in the brains of CTS patients differs from that in
normal healthy controls. The new evidence suggests that chronic pain patients respond differently, and it may be that the acupuncture actually
produces real changes in the receptors.
We have added copies of these papers to the
news pages of the AACP website aacp.org.uk/
news.
We would, of course, like our membership to
supply us with many excellent research papers
but, until that happy day, we are trawling the
available papers. If you find something really
interesting yourself, please let me know!
As always, we have a good selection of case
studies:
Michael Guest, Cervical Radiculopathy
(pp. 77–83)
Russ Walby, Lateral elbow pain (pp. 85–92)
Michael Dunn, Cruciate ligament rupture
(pp. 93–99)
Kate Clark, Acute Achilles tendon rupture
(pp. 101–109)

•
•
•
•
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These are contributed mostly by our new members each issue and we are delighted to welcome
them.
You may remember the AACP Survey last
year; the results are in this journal (pp. 67–76)
and show some interesting findings. It’s particularly interesting to note that since we last
carried out the survey in 2012, many things
have remained consistent among practitioners;
the choices of technique, location of acupoints,
underlying theories and range of treatments
remain as interventions clearly of use to physiotherapists, primarily for pain control but also,
as the research improves, other conditions of
clearer neurological background.

6

Please contact us if you have further
questions.
We are also publishing the final masterclasses;
the Extra Points and the Extra Meridians and
hope to be able to collect them all together in
one volume, sometime this year.
Together with the other reports and the book
reviews (pp. 111–113) this is a tightly packed
journal and we hope that you enjoy it.
Dr Val Hopwood, FCSP, FAACP
Clinical Editor, Acupuncture in Physiotherapy

© 2018 Acupuncture Association of Chartered Physiotherapists
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Chairman’s report
Welcome to the first edition of 2018 of
the Acupuncture Association of Chartered
Physiotherapists (AACP) journal, Acupuncture in
Physiotherapy. There has been a lot of activity
already this year, with much more yet to come.
There are two conferences planned so far,
with other regional events to follow. These are
part of the AACP’s continuing effort to reach
members across the country and to improve
access to the ever expanding knowledge base in
research and approaches in clinical practice.
Our first conference of 2018 is the AACP’s
Annual Conference, to be held on 19 May in
Reading. The conference will proudly host
a number of internationally recognized and
respected acupuncture practitioners, including
Cheryl Mason who will be discussing acupuncture for pregnancy-
related pelvic girdle pain
and lower back pain, Chris Boynes who will
be discussing the interaction and outcomes of
acupuncture with deep oscillation treatment,
John R. Cross who will be covering acupressure
in the treatment of neurological conditions,
and Dr Thomas Perreault from the US who
will focus on needling for temporomandibular
disorder. Bringing together a blend of research
and clinical practice, the conference promises to
be an enlightening day and a definite date for
your diary.
Our second conference of the year will be
held in October in Leeds, and more details will
follow in due course. As ever, the conference
events are designed to offer members an opportunity for learning, networking and continued
professional development as well as catching
up with some old friends and colleagues, and
maybe making a few new ones too.
We will also be continuing the AACP’s
commitment to delivering continuing professional development (CPD) in Scotland through
the study day on 3 November at the Queen
Margaret University campus, situated east of
Edinburgh city centre. The Scotland study day
format differs from the conference events and
© 2018 Acupuncture Association of Chartered Physiotherapists

delivers a full-day schedule of four 90-minute
sections, designed to deliver practical clinically-
applicable information. The scheduled speakers
are Caroline McGuire, Lynn Pearce, Johnny
Wilson and John Wood, who will be covering
a variety of clinically-
related topics including
neurology, fascial connections, sport and pain.
2018 sees the departure of two members
from the AACP board, George Chia and
Christopher Hall, and so I take this opportunity
on behalf of the AACP board, administration
team and membership to thank them both for
their significant contribution during their tenures
on the board. Christopher has been a member
of the board since 2015 and has brought his
considerable knowledge to bear in all matters,
particularly those of business and finance.
George, who many members will be personally
familiar with, has been a board member since
2012 but has a history with the AACP reaching
much further back. George’s contribution to
acupuncture within physiotherapy stretches back
some decades and he proudly retains AACP
member number 17 status. He has taught more
members than he probably cares to remember,
longer ago than many of us care to remember.
His influence has always been positive, thoughtful, and well measured. The contributions of
both Christopher and George to the board will
be missed.
I would like to welcome two new members
to the AACP board. Firstly, Suzanne Nitta,
an acupuncture clinical specialist and a physiotherapy manager with Ramsay Healthcare.
Suzanne holds an MSc in Acupuncture and is
also an AACP tutor and longstanding advanced
member. Her experience both in the clinical setting and within private healthcare management
will be a valuable contribution to the current
board. The second new board member is Chris
Collier MBE. Chris is a chartered accountant
and ex-partner in accountancy firm Rawlinsons.
His knowledge of finance in small to medium-
sized businesses will be of great value to the
7
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AACP and its development in the coming
years. Suzanne and Chris will both have to be
formally appointed by you, the members, at the
Annual General Meeting on 19 May 2018 and
so I would welcome you all to join us there.
As in previous issues, I would like to direct
you to our website (www.aacp.org.uk) which
features the AACP online shop. The online
shop offers exclusive deals and a guaranteed
price match promise against all like for like
items, creating another valuable membership
benefit.
I am also pleased to announce that Harmony
Medical is a new collaborative partner of the
AACP and is looking forward to supporting
AACP courses and members. This is good
news for members as the ever-supportive team
at Harmony Medical offer a wide variety of
supplies for all aspects of clinical acupuncture application and education at competitive
prices.
As many of you will be aware, the AACP’s
Foundation in Western Acupuncture for
Physiotherapists course is now also available with
30 Masters (M) level credits. In a limited offer

8

these credits are now also available for those who
have previously completed an AACP accredited
foundation course within the last few years.
Please feel free to contact Claire Buckingham
(claire@aacp.uk.com), AACP training and education coordinator, who will be happy to discuss
further details and eligibility with you. Claire can
also advise you on how you can attend or organize a foundation course or a CPD event at your
clinic or venue.
As always, the AACP administrative and
management teams continue to toil behind the
scenes to support members, and bring value
and benefit to membership, offering the best
experience possible for all involved. If, however,
you feel there are issues the AACP needs to be
addressing, or you have any ideas on how you
would like to see the AACP develop or improve,
then please feel free to get in touch with the
office or me directly (chair@aacp.uk.com). As
ever, I look forward to catching up with you at
an AACP event somewhere soon.
Jonathan Hobbs
AACP Chairman

© 2018 Acupuncture Association of Chartered Physiotherapists
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Chief Executive Officer’s report
Stable and solid, but not
complacent
A summary of AACP’s state of affairs
After a period of re-
organizing and developing the structure for the AACP as a Limited
Company in the first decade of this century,
the last few years could be typified for the
Association as becoming more confident and
professional.
We have achieved this through improvements
in the organisational infrastructure and the addition of new disciplines like Clinical Advice and
Marketing.
Developing this further in 2018, the Board
agreed to extend the role of AACP marketing with a much more active account-targeted
responsibility to suppliers (to create partnerships), hospitals (to generate central training
arrangements) and private health insurers
(to ensure ongoing recognition of AACP
membership).
Against the backdrop of reported decreases
in membership of similar organizations, AACP’s
membership income is stable and we see a
continued significant interest in Foundation and
CPD courses. As such the decision of NICE
to remove acupuncture from Low Back Pain
Guidelines so far has had no direct impact on
our organization and this is not expected in
2018.
Furthermore we shall continue building on
the increased AACP presence in press and social
media, reaching out to millions of patients. For
the latest, check this page on the AACP website
www.aacp.org.uk/page/70/0917. Our pa
tient
approach maintains and builds awareness for
acupuncture-
physiotherapy in general for the
benefit of our AACP members.

© 2018 Acupuncture Association of Chartered Physiotherapists

An AACP online shop was launched a few
months ago as our most recent member benefit,
which has proved very successful and will now
be further developed in 2018 to give as many
members as possible the benefit of great value-
for-money products.
In terms of education provision the AACP
will develop more CPD courses to refresh what
you already know and Advanced Modules, to
further your knowledge of acupuncture.
Laurels
Given the above, it would be easy to rest on
them.
Our overarching aim however, to maximize
the awareness of the advantages and the practice of acupuncture-
physiotherapy for your
benefit, will never be exhausted.
Therefore the Board and its committees
intend to meet to discuss and develop strategic
options for the AACP to build on its current
strong and stable foundations.
Input
We would like to have your ideas to feed into
our strategic discussions. Get in touch with me
and let us know in which way you feel the AACP
could further develop its strategy or activities to
increase the awareness and use of acupuncture,
for your benefit.
So, as always, do not hesitate to contact me
directly via ceo@aacp.uk.com
Thank you.
Caspar van Dongen
Chief Executive Officer

9

Acupuncture in Physiotherapy, Volume 30, Number 1, Spring 2018, 11–23
RESEARCH STUDY

Traditional Chinese acupuncture and placebo
(sham) acupuncture are differentiated by their
effects on µ-opioid receptors (MORs)
R. E. Harris
Department of Anesthesiology, University of Michigan, Ann Arbor, Ml, USA
J-K. Zubieta
Department of Psychiatry and Molecular and Behavioral Neuroscience Institute;
University of Michigan, Ann Arbor, Ml, USA; Department of Radiology, University
of Michigan, Ann Arbor, Ml, USA
D. J. Scott
Omneuron Incorporated, Menlo Park, CA, USA
V. Napadow
MGH/MIT/HMS Martinos Center for Biomedical Imaging, Department of Radiology,
Massachusetts General Hospital, Charlestown, MA, USA
R. H. Gracely
Department of Internal Medicine, University of Michigan, Ann Arbor, Ml, USA
D. J. Clauw
Department of Anesthesiology, University of Michigan, Ann Arbor, Ml, USA

Abstract
Controversy remains regarding the mechanisms of acupuncture analgesia. A prevailing
theory, largely unproven in humans, is that it involves the activation of endogenous opioid
antinociceptive systems and µ-opioid receptors (MORs). This is also a neurotransmitter system that mediates the effects of placebo-induced analgesia. This overlap in potential mechanisms may explain the lack of differentiation between traditional acupuncture and either
non-traditional or sham acupuncture in multiple controlled clinical trials. We compared both
shortand long-term effects of traditional Chinese acupuncture (TA) versus sham acupuncture (SA) treatment on in vivo MOR binding availability in chronic pain patients diagnosed
with fibromyalgia (FM). Patients were randomized to receive either TA or SA treatment
over the course of 4 weeks. Positron emission tomography (PET) with [11C]-carfentanil was
performed once during the first treatment session and then repeated a month later following
the eighth treatment. Acupuncture therapy evoked short-
term increases in MOR binding
potential, in multiple pain and sensory processing regions including the cingulate (dorsal
and subgenual), insula, caudate, thalamus, and amygdala. Acupuncture therapy also evoked
long-term increases in MOR binding potential in some of the same structures including the
cingulate (dorsal and perigenual), caudate, and amygdala. These short-and long-term effects
were absent in the sham group where small reductions were observed, an effect more consistent with previous placebo PET studies. Long-term increases in MOR BP following TA
© 2009 Elsevier
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Effects of acupuncture on µ-opioid receptors
were also associated with greater reductions in clinical pain. These findings suggest that
divergent MOR processes may mediate clinically relevant analgesic effects for acupuncture
and sham acupuncture.
Keywords: acupuncture, fibromyalgia, mu, opioid, pain, positron emission tomography

Introduction
Acupuncture as a component of East-
Asian
medical systems has been used to treat pain
for over two millennia however the cellular
and molecular constituents of this therapy
remain largely unknown. Prevailing theories,
arising largely from studies in animals, suggest
that endogenous opioids and their associated
receptors are involved in this treatment (He
et al. 1985; Pert et al. 1981; Ho & Wen 1989;
Pomeranz & Chiu 1976; Chen et al. 1996). Most
studies have focused on the opioid neurotransmitters (Stux & Hammerschlag 2001), where
enhanced release seems to accompany needle
insertion, however less attention has been paid
to the opioid receptors themselves (e.g. the µ, к
and δ opioid receptor classes) and their relationship with clinical response.
Recent controversy in the field of acupuncture research was generated when several large
scale randomized controlled trials in chronic
pain patients failed to show superiority of
acupuncture over sham acupuncture methods (Brinkhaus et al. 2006; Linde et al. 2005;
Melchart et al. 2005; Harris et al. 2005). This
has lead opponents of acupuncture therapy
to suggest that it is no more effective than a
placebo intervention. Since placebo administration also induces activation of opioid receptors,
specifically the µ-opioid receptor (MOR) class
(Benedetti & Amanzio 1997; Zubieta et al. 2005;
Amanzio & Benedetti 1999; Levine et al. 1978;
Pomeranz & Chiu 1976), acupuncture may
indeed operate in part via placebo mechanisms.
Neuroimaging methods allow for the ability
to explore the central neurobiological mechanisms of both acupuncture and placebo interventions. Recent functional magnetic resonance
Correspondence: Richard E. Harris, Chronic Pain
and Fatigue Research Center, 24 Frank Lloyd Wright
Drive, PO Box 385, Lobby M, Ann Arbor, Ml,
USA (email: reharris@med.umich.edu).
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imaging (fMRl) studies demonstrate deactivation
of limbic structures including the amygdala, the
hippocampus, and the perigenual cingulate via a
mechanism that is distinct from pain and sham
stimulation (Hui et al. 2000, 2005; Napadow
et al. 2007). Thus while traditional acupuncture
and sham acupuncture may have equivalent
analgesic effects they may differ significantly in
their underlying neurobiological response.
Here we directly explore the involvement
of the endogenous opioid system during acupuncture treatment of chronic pain patients
diagnosed with fibromyalgia (FM) (Wolfe et al.
1995). FM is a relatively common chronic pain
condition thought to originate from augmented
pain processing in the central nervous system
(Gracely et al. 2002). We have previously demonstrated that FM patients have reduced central
µ-
opioid receptor (MOR) binding potential
(BP; an in vivo measure of binding availability)
using [11C]-carfentanil (CFN) positron emission
tomography (PET) with the µ-opioid selective
radiotracer [11C]carfentanil (Harris et al. 2007).
In that study, patients with greater clinical pain
displayed reduced MOR BP. Here we perform
CFN PET on FM patients before and following
acupuncture and sham treatment. We reasoned
that dynamics in receptor binding could complement previous acupuncture research which has
focused largely on the release of endogenous
opioids. One study has examined acupuncture
effects on central opioid receptor binding,
however that study used a non-selective opioid
receptor agonist and did not examine effects
within a clinical population (Dougherty et al.
2008).
Based on animal data and in vitro measures
of MOR binding (Gao et al. 1997), it was
hypothesized that long-
term acupuncture
therapy may result in increased MOR BP, or
receptor availability in vivo. Further, we reasoned
that these effects would not be observed in
the sham treatment group, thus differentiating
© 2009 Elsevier
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“placebo” from active treatment conditions.
Finally, since regional decreases in MOR BP
have been associated with greater clinical pain
in FM patients (Harris et al. 2007), increases in
BP were expected to be associated with reduced
clinical pain.

Materials and methods
Participants
As part of a study investigating the impact
of acupuncture treatment in FM, 20 female
patients (mean (SD) age: 44.3 (13.6) yrs) were
examined with two CFN PET imaging sessions.
Participants were randomized to receive either
nine traditional acupuncture (TA; n = 10) or nine
non-
skin penetrating sham acupuncture (SA;
n = 10) treatments. Demographics of the sample population are presented in Supplementary
Table 1. No significant differences were detected
between participants in the TA and SA groups
for either age, race, duration of FM symptoms,
or pre-treatment clinical pain scores. Participants
gave written informed consent and all study
protocols were approved by the University of
Michigan Institutional Review Board and the
Radioactive Drug Research Committee.
All participants: 1) met the American College
of Rheumatology (1990) criteria (Wolfe et al.
1990) for the diagnosis of FM for at least 1 year;
2) had continued presence of pain more than
50% of days; 3) were willing to limit the introduction of any new medications or treatment
modalities for control of FM symptoms during
the study; 4) were over 18 and under 75 years
of age; 5) were female; 6) were right-handed; 7)
had no alcohol intake 48 h prior to PET studies;
and 8) were capable of giving written informed
consent. Participants were excluded if they: 1)
had previous experience with acupuncture; 2)
had current use or a history of use of opioid
or narcotic analgesics; 3) had a history of substance abuse; 4) had the presence of a known
coagulation abnormality, thrombocytopenia, or
bleeding diathesis that may preclude the safe
use of acupuncture; 5) had the presence of
concurrent autoimmune or inflammatory disease such as rheumatoid arthritis, systemic lupus
erythematosus, inflammatory bowel disease, etc.
© 2009 Elsevier

that causes pain; 6) had concurrent participation
in other therapeutic trials; 7) were pregnant and
nursing mothers; 8) had severe psychiatric illnesses (current schizophrenia, major depression
with suicidal ideation, substance abuse within
2 years); 9) had current major depression; or
10) had contraindications to PET. Concomitant
medications are listed in Supplementary Table 2.
Positron emission tomography (PET)
Image acquisition
Scans were acquired with a Siemens (Knoxville,
TN) HR+ scanner in 3-D mode (reconstructed
FWHM resolution ~5.5 mm in-plane and 5.0 mm
axially), with septa retracted and scatter correction. Participants were positioned in the PET
scanner gantry, and an intravenous (antecubital)
line was placed in the right arm. A light forehead restraint was used to eliminate intrascan
head movement. CFN was synthesized at
high specific activity (> 2000 Ci/mmol), as
previously described (Jewett 2001); 10–15 mCi
(370–555 MBq) were administered during
the scan. Fifty percent of the CFN dose was
administered as a bolus, and the remaining
50% by continuous infusion for the remainder
of the study. Twenty-
eight frames of images
were acquired over 90 min with an increasing
duration (30 s up to 10 min). The total mass of
carfentanil administered was maintained below
0.03 µg/kg, ensuring that the compound was
administered in a tracer quantity (i.e. a sub-
pharmacological dose). Receptor occupancy
by this mass of carfentanil is estimated to be
0.2% to 0.6% depending on the brain region
(Gross-Isseroff et al. 1990; Gabilondo et al.
1995). The methodology employed to quantify
MOR sites (i.e. bolus-
continuous infusion to
more rapidly achieve full equilibrium conditions
across kinetic compartments) has been shown
not to be significantly susceptible to changes
in blood flow, and therefore tracer transport,
that could be caused by procedures such as
acupuncture (Zubieta et al. 2003b; Joshi et al.
200 811C-carfentanil).
Fig. 1a displays the timeline for PET image
acquisition, treatment procedures, and study
outcomes. For the first and second PET image
13
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Figure 1. Study design.
a. Participant timeline from consent, through PET imaging sessions, and treatments. Following consent, all participants
were randomized to either the traditional acupuncture (TA) or sham acupuncture (SA) treatment groups. Immediately
before both PET imaging sessions (i.e. PET1 and PET2), participants completed the SF MPQ to assess clinical pain.
During PET1, participants underwent a baseline scan (baseline1) and a treatment scan (treatment1) both of which were
used to estimate short-term effects on MOR binding. Participants then received seven acupuncture or sham treatments
outside of the scanner. This was followed by PET2, a second imaging session. The baseline scan during PET2 was used
for comparison with the baseline scan in PET1 to estimate long-term changes in resting MOR binding.
b. TA (red) and SA (black) point locations. Similar body regions were used for both interventions.

session, PET1 and PET2 respectively, we used
data from minutes 10 to 40 as our baseline
measurement because the slope of the Logan
plot (see below) for CFN becomes linear at
approximately 7.5 min following CFN infusion
(Zubieta et al. 2003b). This was followed by
TA and SA procedures (see below) performed
between minutes 40 to 45. Data from minutes
40 to 45 were omitted due to head motion during treatment procedures. After needle insertion
and manipulation, scans from 45 to 90 min
during PET1were used as the short-term treatment measurement (i.e. treatment1). During
minutes 45 to 90, needles were retained in the
14

TA group, whereas no needles were present in
the SA group since SA did not involve skin
penetration. For analysis of long-term changes
in MOR binding, changes between PET1and
PET2 baseline scans, baseline1 and baseline2
respectively, were examined.
Anatomical MRI scans were acquired in all subjects on a 3T scanner (Signa LX, General Electric,
Milwaukee, WI). The acquisition sequence
was axial SPGR Inverse Recovery-
Prepared
MR [echo time (TE) = 3.4 ms, repetition time
(TR) = 10.5 ms, inversion time (TI) = 200 ms, flip
angle = 25°, number of excitations (NEX) = 1,
using 124 contiguous images, 1.5 mm-thickness].
© 2009 Elsevier
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Image processing
Images were reconstructed using iterative algorithms (brain mode; FORE/OSEM 4 iterations,
16 subsets; no smoothing) into a 128 × 128
pixel matrix in a 28.8 cm diameter field of view.
Attenuation correction was performed through a
6 min transmission scan ( 68Ge source) obtained
prior to each PET study, also with iterative
reconstruction of the blank/transmission data
followed by segmentation of the attenuation
image. Small head motions during emission
scans were corrected by an automated computer
algorithm for each subject before analysis, and
the images were co-
registered to each other
with the same software (Minoshima et al. 1993).
Time points were then decay-corrected during
reconstruction of the PET data. Image data
was then transformed on a voxel-by-voxel basis
into two sets of parametric maps: (a) a tracer
transport measure (K1 ratio), and (b) a receptor-
related measure (DVR). To avoid the need for
arterial blood sampling, the tracer transport
and binding measures were calculated using a
modified Logan graphical analysis (Logan et al.
1996), using the occipital cortex (an area devoid
of MORs) as the reference region. The slope
of the Logan plot was used for the estimation of the distribution volume ratio (DVR),
a measure equal to the f2(Bmax/Kd) + 1 for this
receptor site and radiotracer. Bmax/Kd (or DVR-
1) is the receptor-
related measure or binding
potential (BP). The term f2 refers to the concentration of free radiotracer in the extracellular
fluid and is considered to represent a constant
and very small value. K1 and DVR images for
each experimental period and MR images
were co-
registered to each other and to the
International Consortium for Brain Mapping
(ICBM) stereotactic atlas orientation. The accuracy of co
registration and non-
linear warping
algorithms was confirmed for each subject individually by comparing the transformed MRI and
PET images to each other and the ICBM atlas
template.
Group differences were mapped into stereo
tactic space using t maps of statistical significance with SPM99 (Wellcome Department
of Cognitive Neurology, London, UK) and
Matlabv6.5 (MathWorks, Natick MA) software,
© 2009 Elsevier

with a general linear model. No global normalization was applied to the data, and therefore
the calculations presented are based on absolute
Bmax/Kd estimates. Only regions with specific
MOR BP were included in the analyses (i.e.
voxels with DVR values>1.1, or BP>0.1). To
compensate for small residual anatomic variations across subjects and to improve signal to
noise ratios, a three-dimensional Gaussian filter
(FWHM 6 mm) was applied to each scan.
Image analysis
Short-term changes in MOR BP were detected
using two sample t
-tests between patients
receiving TA and SA between experimental
conditions in PET1 on a voxel-by-voxel basis
using SPM99: (Comparison I = [TA(treatment1 –
baseline1)>SA(treatment1 – baseline1)] and Comparison II =
[ S A ( t r e a t m e n t 1 – b a s e l i n e 1 ) > TA ( t r e a t m e n t 1 – b a s e l i n e 1 ) ] ) .
Significant effects were detected for each comparison using two separate approaches: 1) an
entire image-wide search that was unconstrained
by regional predictions and 2) a regional approach
that was based on a priori hypotheses. For the
latter approach, a priori regions that had either
been previously identified as involved in MOR
mediated antinociception in humans (Zubieta
et al. 2001, 2005) or PET trials using acupuncture (Biella et al. 2001) were determined using
a standard brain atlas. These regions included:
cingulate cortex, insula, nucleus accumbens,
caudate, putamen, thalamus, hypothalamus,
amygdala, and periaqueductal grey. When effects
of treatment were observed in these regions we
employed an uncorrected statistical threshold
of p<0.001 with a minimum cluster size of 20
voxels. These typically had z-scores between
3.3 and 4.3 for this analysis. For brain regions
not previously hypothesized, significant regions
were identified with a threshold of p<0.05 after
correction by multiple comparisons using family
wise error approach (Friston et al. 1995a; Friston
et al. 1995b). These typically had z-scores>4.3
for this analysis.
Long-
term changes in MOR BP were also
detected using two sample t-tests between
patients receiving TA and SA between baseline
scans in PET1 versus PET2 on a voxel-
by-
voxel basis using SPM99: (Comparison I =
15
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[TA(baseline2 – baseline1)>SA(baseline2 – baseline1)] and Com
par
ison II = [SA(baseline2 – baseline1)>TA(baseline2 – baseline1)]). Identical to the short-term changes, significant effects were detected for each comparison
using two separate approaches: 1) an entire
image-
wide search that was unconstrained by
regional predictions and 2) a regional approach
that was based on a priori hypotheses. When
effects of treatment were observed in a priori
regions we employed an uncorrected statistical
threshold of p<0.001 with a minimum cluster
size of 20 voxels. These typically had z-scores
between 3.1 and 4.5 for this analysis. For brain
regions not previously hypothesized, significant
regions were identified with a threshold of
p<0.05 after correction by multiple comparisons
using the family wise error approach (Friston
et al. 1995a; Friston et al. 1995b). These typically
had z-scores>4.5 for this analysis.
Positive and negative correlations between
long-
term changes in MOR BP (baseline2–
baseline1) and changes in clinical pain (post–pre
treatment) were performed using SPM99 again
using a voxel-wise whole brain approach and an
a priori region approach. Only regions showing
significance after correction for multiple comparisons (i.e. p<0.05 corrected) are reported.
Numerical values for MOR binding were
extracted from the image data by averaging the
values of voxels contained in an area where
significant effects were obtained in the voxel-
by-
voxel analyses, down to a threshold of
p = 0.01. These values were then entered into
SPSS version 14.0 (Chicago, IL) for plotting and
assessment of possible outliers.
Treatment
We used an acupuncture treatment protocol
previously utilized in a large clinical trial of
acupuncture versus sham acupuncture in FM
patients (Harris et al. 2005). This protocol
was used because: 1) participants could not
determine whether they were receiving real or
sham acupuncture, and 2) this led to robust
effects on chronic pain in both groups. Thus,
this seemed an ideal protocol to isolate differences in mechanisms between acupuncture and
sham acupuncture, in a group of chronic pain
patients. During TA, nine acupuncture needles
16

were inserted: Du 20, ear Shenmen, Large
Intestine (LI) 4, LI 11, Spleen (SP) 6, Liver (LR)
3, Gall Bladder (GB) 34 and bilateral Stomach
(ST) 36 (Fig. l b). All needles below the neck
level were manually manipulated to elicit De Qi
sensations. SA participants received a nonskin
penetrating pricking sensation at nine non-
acupuncture point locations using a previously
validated sham procedure (Sherman et al. 2002).
The sham locations were within similar body
locations as the TA points however they were
not on known acupuncture points or meridians.
The length of time was similar for needle insertion and manipulation for TA and skin pricking
for SA. All participants were blindfolded during
each treatment to prevent patient knowledge of
treatment assignment.
Clinical pain
Clinical pain was assessed immediately prior to
PET1 and PET2 with the Short Form of the
McGill Pain Questionnaire (SF MPQ) (Melzack
1987). The SF MPQ has two subscales that
measure “sensory” and “affective” qualities of
pain.
Assessment of masking
Following the first PET session, participants
were asked to guess which treatment they
thought they had been assigned to. The three
choices were: 1) “Acupuncture”, 2) “Sham
Acupuncture”, and 3) “Don’t know”. A Chi-
squared test was used to determine whether
there was a significant difference between
groups (i.e. unmasking or un-
blinding of the
trial).

Results
Short-term differential changes in MOR
BP during acupuncture and sham
treatment
The design of this trial is depicted in Fig 1.
Short-
term differences in MOR BP between
TA and SA treatments were examined with
two separate comparisons: Compar
ison I=
[TA(treatment1 – baseline1)>SA(treatment1 – baseline1)] and Com
parison II=[SA(treatment1 – baseline1)>TA(treatment1 – baseline1)].
Fourteen regions were identified as having
© 2009 Elsevier
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Table 1. Regions displaying short-term increases in MOR binding following acupuncture.
MNI coordinates

Voxels

Region

x

y

z

Glbl V
dCC
lsgACC
rsgACC
lINS
lNAC
rCAU
lCAU
dlTHA
vmTHA
aTHA
dmTHA
lAMY/tmpole
rAMY

−1
−11
2
−42
−12
14
−9
11
2
−7
−5
−26
18

1
20
35
4
12
16
7
−26
−9
−4
−17
11
−4

34
−20
−20
−20
−6
2
6
11
−5
10
12
−30
−25

178
120
399
540
1004
212
140
547
  91
203
  54
1556
  34

Z

4.2
4.1
3.9
3.6
7.2**
3.9
4.1
5.9**
4.9*
4.4*
4.1
7.1**
3.3

Acupuncture (TA) BP mean(s.e.m.)

Sham (SA) BP mean(s.e.m.)

Pre

Post

Pre

Post

0.62(0.03)
0.83(0.10)
1.09(0.09)
1.42(0.07)
0.91(0.06)
2.38(0.12)
2.12(0.10)
1.02(0.13)
1.41(0.14)
0.95(0.09)
1.17(0.11)
1.80(0.19)
1.06(0.08)
0.79(0.07)

0.61(0.03)
0.95(0.09)
1.18(0.11)
1.51(0.10)
1.22(0.12)
2.81(0.23)
2.30(0.14)
1.23(1.15)
1.73(0.21)
1.29(0.18)
1.46(0.14)
2.08(0.21)
1.39(0.14)
1.17(0.16)

0.58(0.03)
1.01(0.12)
1.06(0.09)
1.39(0.12)
0.92(0.07)
2.26(0.11)
1.87(0.10)
0.98(0.09)
1.36(0.09)
1.00(0.12)
1.21(0.10)
1.71(0.15)
1.21(0.09)
0.88(0.11)

0.55(0.03)
0.87(0.08)
0.90(0.09)
1.24(0.10)
1.00(0.08)
2.22(0.11)
1.81(0.10)
0.94(0.07)
1.29(0.10)
1.03(0.11)
1.21(0.08)
1.75(0.13)
1.10(0.08)
1.06(0.12)

p<0.001 corrected;
p<0.05 corrected; all other regions p<0.001 uncorrected.
Region definitions: (Glbl V) global value; (CC) cingulate cortex; (ACC) anterior cingulate cortex; (INS) insula; (NAC) nucleus accumbens; (CAU) caudate;
(THA) thalamus; (AMY) amygdala; (tmpole) temporal pole; (l: left; r: right; a: anterior; d: dorsal; dl: dorsal lateral; dm: dorsal medial; sg: subgenual; vm:
ventral medial).

**
*

differences in MOR BP between groups
with Comparison I (Table 1 and Fig. 2). No
regions were detected with Comparison II that
met significance after correction for multiple
comparisons (see Supplementary Fig. 1a glass
brain results). Inspection of Table 1 and Fig.
2 indicates that treatment differences were
attributable largely to increases in MOR BP
following TA whereas SA evoked either a small
decrease in MOR BP or resulted in no change.
Two exceptions were the right amygdala and left
insula which showed increases in BP for both
groups, albeit larger increases for traditional
acupuncture. Within the regions identified, the
cingulate cortex, the nucleus accumbens, the
thalamic nuclei, amygdala, and the temporal
pole form part of an endogenous opioid circuit
known to participate in the regulation of sensory and affective qualities of pain, as well as
in emotional responses in humans (Zubieta et al.
2003a; Zubieta et al. 2001; Kennedy et al. 2006;
Zubieta et al. 2003b).
To investigate whether the observed differences between TA and SA could be due to
baseline differences between treatment groups,
we compared baseline MOR BP values for the
above 14 regions. None of the regions of interest (ROIs) showed significant baseline differences between groups in MOR BP (all p>0.10),
© 2009 Elsevier

confirming that the observed binding changes
were due largely to effects during treatment.
Long-term differential changes in MOR
BP following acupuncture and sham
treatment
Long-
term differences in MOR BP between
TA and SA treatments were likewise examined
with two separate comparisons: Comparison
I=[TA(baseline2 – baseline1)>SA(baseline2 – baseline1)] and Com
parison II= [SA(baseline2 – baseline1)> TA(baseline2 – baseline 1)].
Ten regions were identified as having differences
in MOR BP between groups with Comparison I
(Table 2 and Fig. 3). No regions were detected
with Comparison II that met significance
after correction for multiple comparisons (see
Supplementary Fig. 1b for glass brain results).
Inspection of Table 2 and Fig. 3 indicates
that treatment differences were again largely
attributable to increases in MOR BP following
TA whereas SA evoked either small reductions
in MOR BP or resulted in no change. Similar
to the short-term effects, regions identified as
showing increases in MOR BP included the
amygdala, the cingulate cortex, the caudate, the
putamen, and the temporal pole.
To investigate whether the observed differences following TA and SA could be due to
baseline differences, between treatment groups,
17
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Questionnaire (SF MPQ Total; mean diff(SD)
treatment – baseline; –3.45(7.39), p<0.05) and
trended towards significance for the sensory
and pain affect subscales (Sensory Score: –2.65
(5.98), p = 0.06; Affective Score: –0.80(2.26),
p = 0.13). Both TA and SA resulted in clinically
meaningful reductions in pain (SF MPQ Total
Score mean diff(SD); TA: –4.00(6.72); SA:
–2.90(8.33)), however there were no statistically
significant differences in pain reduction between
TA and SA (p> 0.50).

we compared baseline MOR BP values for the
above 10 regions. None of the ROIs showed
significant baseline differences in MOR BP (all
p>0.15) again supporting the conclusion that
they were largely due to effects following long-
term treatment.

Changes in MOR binding are associated
with changes in clinical pain
To investigate the analgesic relevance of the
changes in MOR BP following TA, we correlated post–pre treatment changes in the SF MPQ
Total score with the observed percent changes
in MOR BP (i.e. baseline2 – baseline1) within
participants that were treated with traditional
acupuncture. Seven regions were identified as
showing a negative correlation between changes
in clinical pain and changes in MOR BP (Table 3
and Fig. 4). Among these regions the thalamus,
the cingulate, and the insula are known to play
significant roles in processing and modulating
pain sensations. Other regions included the caudate, the putamen and the temporal pole. These
regions have been identified in other studies as
showing differential response to acupuncture
and sham treatment (Napadow et al. 2005; Hui
et al. 2000). No regions were identified in the
TA group as showing significant positive correlations between changes in MOR BP and
changes in pain (see Supplementary Fig. 1c for
glass brain results). However the dorsolateral
prefrontal cortex, which showed decreases in
MOR BP in the SA group (see Fig. 3) had a significant positive correlation with pain reduction
following sham treatment (r = 0.69; p = 0.027).
Individuals with greater reductions in MOR
BP within this region, had greater reductions in
clinical pain.

Changes in clinical pain
Clinical pain intensity was assessed prior to both
PET imaging sessions. Significant reductions in
pain were observed for the entire cohort for the
total score of the Short Form of the McGill Pain

Assessment of masking
To determine if the observed changes in MOR
binding between groups could have resulted
from participants knowing what treatment they
received (i.e. unmasking of the trial), we asked

Figure 2. Differential short-term effects of acupuncture
and sham acupuncture on MOR binding.
a. Regions of interest showing increased MOR BP
following acupuncture as compared to sham treatment.
Upper left: left nucleus accumbens (lNAC), upper right:
three thalamic regions (THA), lower left and right:
left amygdala (lAMY), and temporal pole (ltmpole)
respectively.
b. Percent changes and S. E. M. in MOR BP
(treatment1–baseline1) for all regions identified. Red
circles (TA) and black circles (SA) represent group mean
values with standard error bars. Overall acupuncture
resulted in increases in MOR BP with sham treatment
resulting largely in either no change or small decreases
in BP.
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Table 2. Regions displaying long-term increases in MOR binding following acupuncture.
MNI coordinates

Voxels

Region

x

y

z

Glbl V
DLPFC
ldCC
rdCC
dACC
pgACC(1)
pgACC(2)
PUT
CAU
AMY/tmpole
tmpole

−30
−3
10
0
13
14
20
−8
−30
−39

29
−16
−8
0
42
44
12
15
11
15

26
57
54
33
−1
12
−12
4
−29
−28

351
225
192
185
628
114
158
  23
2417
1037

Z

3.3
3.3
3.1
3.7
3.3
3.2
3.2
3.2
4.8*
4.7*

Acupuncture (TA) BP mean(s.e.m.)

Sham (SA) BP mean(s.e.m.)

Pre

Post

Pre

Post

0.62(0.03)
0.63(0.04)
0.90(0.06)
0.76(0.07)
0.74(0.10)
0.92(0.08)
0.91(0.09)
1.47(0.07)
1.11(0.15)
1.08(0.08)
1.27(0.06)

0.65(0.03)
0.80(0.09)
1.02(0.05)
0.94(0.08)
0.89(0.09)
1.16(0.10)
1.14(0.10)
1.66(0.07)
1.31(0.15)
1.24(0.09)
1.53(0.09)

0.58(0.03)
0.79(0.11)
0.92(0.11)
0.71(0.05)
0.93(0.11)
0.87(0.06)
0.81(0.08)
1.48(0.08)
1.05(0.12)
1.27(0.12)
1.27(0.09)

0.59(0.04)
0.74(0.10)
0.82(0.07)
0.67(0.06)
0.81(0.08)
0.87(0.08)
0.81(0.09)
1.45(0.08)
1.03(0.13)
1.09(0.07)
1.20(0.08)

p<0.05 corrected; all other regions p<0.001 uncorrected.
Region definitions: (Glbl V) global value; (DLPFC) dorsal lateral prefrontal cortex; (CC) cingulate cortex; (ACC) anterior cingulate cortex; (CAU) caudate;
(PUT) putamen; (AMY) amygdala; (tmpole) temporal pole; (l: left; r: right; d: dorsal; pg: perigenual).

*

all patients to guess what group they thought
they were assigned to after the first PET imaging session. Participant guesses were consistent
across the two groups. Four subjects in the
TA group and three subjects in the SA group
thought that they received traditional acupuncture. One participant in the SA group and two
participants in the TA group thought that they
received sham acupuncture, and four participants in the TA and six in the SA group did not
know what treatment they received. These two
distributions were not statistically different (Chi-
Square value = 0.88; p = 0.65).

Discussion
We provide the first direct evidence of short-
and long-term effects of acupuncture therapy
on central MOR binding availability in chronic
pain patients. Overall we find that traditional
acupuncture therapy evokes an increase in
MOR availability over both short and long periods. These changes were absent in sham treated
patients where either no change was detected or
decreases in MOR BP were observed. Reduction
in central MOR BP during SA is consistent
with increased endogenous opioid release during placebo administration (Zubieta et al. 2005;
Scott et al. 2008). For both short-and long-term
effects of TA, areas showing increases in BP
included a number of brain regions classically
implicated in the regulation of pain and stress
in humans (Zubieta et al. 2001, 2003b), such as
the amygdala, the dorsal and perigenual anterior
© 2009 Elsevier

cingulate, and the insular cortex. Other regions
also shown to be involved in responses to pain
and other salient stimuli and where TA induced
significant effects on MOR BP included the
nucleus accumbens, the caudate, and the putamen (Gear & Levine 1995; Scott et al. 2006).
The nucleus accumbens and the dorsal cingulate
are both regions that we identified previously
as showing reduced binding in FM patients as
compared to controls (Harris et al. 2007). Finally,
a region of the temporal pole showed increases
in binding following TA for both short and
long time periods, and displayed a significant
negative correlation with changes in clinical
pain. This temporal pole region has previously
been identified as showing responsiveness to
negative mood (Kennedy et al. 2006; Zubieta
et al. 2003b) as well as acupuncture treatment
(Napadow et al. 2005; Hui et al. 2000).
Our findings of widespread increases in
regional MOR binding availability are consistent
with a previous trial of acupuncture in rodents
showing that acupuncture induces an increase in
the number of central MOR binding sites following treatment (Gao et al. 1997). For changes
that arise following long-
term therapy, this
could involve increased transcription and translation of MORs and their subsequent insertion
into the plasma membrane. Indeed acupuncture
treatment has been shown to modulate the
levels of transcription factors within the central nervous system (Lao et al. 2004). However
this explanation does not address the relatively
19
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Table 3. Regions displaying negative correlation between
MOR binding changes and changes in clinical pain following
acupuncture.
MNI coordinates
Region

x

y

z

ldCC
raINS
lCAU
rPUT-rCAU
lmTHA
ltmpole
rtmpole

−15
36
−7
19
−4
−29
26

10
24
10
7
−12
15
11

36
−3
2
−4
11
−34
−36

Voxels

Z

r

315
773
686
2096
1008
1310
924

4.7
3.6
6.8**
6.0**
5.4*
6.3**
5.8**

−0.50
−0.78
−0.70
−0.76
−0.65
−0.71
−0.60

p<0.001 corrected;
p<0.005 corrected; all other regions p<0.05 corrected
Patients with greater increases in MOR BP displayed greater reductions
in clinical pain.

**
*

Figure 3. Differential long-term effects of acupuncture
and sham acupuncture on MOR binding.
a. Regions of interest showing increased MOR BP
following acupuncture as compared to sham treatment.
Upper left: temporal pole (ltmpole), upper right: dorsal
anterior cingulate cortex (dACC), lower left: two
perigenual anterior cingulate regions (pgACC).
b. Percent changes and S. E. M. in MOR BP (baseline2
–baseline1) for all regions identified. Red circles (TA)
and black circles (SA) represent group mean values with
standard error bars. Overall acupuncture resulted in an
increase in MOR BP whereas sham treatment resulted in
either no change or a decrease in binding ability.

rapid increases in MOR BP that we observe
(i.e. within 45 min) following needle insertion.
One possible explanation originates from animal and tissue preparations where increases in
the plasma membrane expression of all three
classes of opioid receptors have been shown
to occur in neurons following excitation. The
sub-
cellular localization of µ-(Browning et al.
2004), к- (Shuster et al. 1999), and Δ- (Bao
et al. 2003) opioid receptors all appear to
20

be dynamically regulated by neural activity.
Following neuronal excitation, all three classes
of receptors have been shown to be trafficked
to the plasma membrane within the time frame
that we observe our short-
term acupuncture
effects (i.e. within 45 min). This type of regulation of glutamate receptors has been observed
during long-term potentiation (LTP) and long-
term depression (LTD) where neuronal activity
modulates receptor expression at the plasma
membrane (Malenka 2003). Interestingly a
recent study by Xing et al. (2007) suggests that
acupuncture can also induce LTD in the spinal
cord in a rat model of chronic pain and this
depression is abolished by the opioid receptor
antagonist naloxone. LTD-
type modulation
of MORs and subsequent changes in synaptic
strength could function as a mechanism for
acupuncture analgesia given the lasting effects
of acupuncture observed here and in other
clinical trials (Brinkhaus et al. 2006; Linde et al.
2005; Melchart et al.; Witt et al. 2005).
Another intriguing result from the present
study is that although MOR BP values were
differentially altered by TA and SA, reduction
in clinical pain was similar between groups. In a
clinical trial, when an active treatment does not
exhibit superior efficacy to a sham or placebo,
the active treatment is assumed to be ineffective and only operating via a placebo effect.
However this study suggests that this may be
an erroneous conclusion. In this instance, our
non-insertion sham procedure evoked a similar
reduction in pain as our true acupuncture and
© 2009 Elsevier
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Figure 4. Long-term increases in MOR binding
following acupuncture are associated with reductions in
clinical pain.
a. Regions of interest showing negative correlations
between changes in MOR BP (baseline2–baseline1)
and changes in clinical pain (pain assessment2–pain
assessment1) following acupuncture. Upper left: left
dorsal cingulate cortex (ldCC), upper right: left caudate
(lCAU), right putamen (rPUT), and right anterior insula
(raIns), lower left: left medial thalamus (lmTHA), lower
right: bilateral temporal pole (tmpole).
b. Scatter plots of percent changes in MOR BP (post-
pre) and changes in clinical pain (post-pre) for four
regions depicted in 4a.

we speculate that this occurred via a different
mechanism. The analgesic effects of SA could
have been due to regional reductions in MOR
BP, consistent with activation of this class of
receptors during placebo effects (Zubieta et al.
2005), whereas TA evoked an increase in receptor binding availability. This interpretation is
entirely consistent with the observed positive
correlation between decreases in MOR BP
within the dorsolateral prefrontal cortex and
© 2009 Elsevier

decreased pain in the SA group. These reductions in MOR BP may also be operating in TA
however these effects may be “masked” by the
increases in receptor binding availability noted
above.
Finally we explored the relationship between
increases in MOR BP following acupuncture
and subsequent changes in clinical pain. We
found that many of the same regions showing increases in binding following acupuncture
therapy were also associated with reductions in
clinical pain. Since our previous study found
reductions in MOR BP in FM patients (Harris
et al. 2007), acupuncture may act to increase
or “normalize” MOR binding ability in FM
patients to levels that are more representative
of pain free controls.
To determine if participants could tell the
difference in treatments and un-blind the trial,
we asked our participants to guess which treatment they thought they received following the
first PET imaging session. We found that both
groups had similar guesses for their treatment
assignments suggesting our results were not
likely to be explained by participant knowledge
of treatment assignment.
In this work some participants were taking
medications, however we monitored closely
their usage (see Supplementary Table 2).
Patients remained on stable doses of existing
medications for the entire duration of the study.
Therefore, medications are unlikely to represent
a confounding factor in the analyses presented.
Any medication confound would be operative
in both pre-and posttreatment scans as well as
for TA and SA groups.
Our sham intervention was performed on
non-
acupuncture points and did not involve
skin penetration. Therefore our differential
effects of TA and SA may be due to point location and/or skin penetration. Future studies are
needed to determine if the differential effects
on MOR BP are due to either skin penetration
or acupuncture point stimulation or a combination of both.
Overall our data strongly imply divergent
opioid receptor mechanisms in acupuncture
and sham acupuncture therapy. Although the
fundamental mechanisms underlying these
21
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processes await further investigation, central
opioid receptors appear to be involved in both
treatments, albeit with differing effects within
the same brain structures. Greater insight into
these effects may be obtained in animal models
of chronic pain disorders.
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Abstract
Carpal tunnel syndrome (CTS) is the most common entrapment neuropathy, affecting the
median nerve at the wrist. Acupuncture is a minimally-invasive and conservative therapeutic
option, and while rooted in a complex practice ritual, acupuncture overlaps signiﬁcantly with
many conventional peripherally-
focused neuromodulatory therapies. However, the neurophysiological mechanisms by which acupuncture impacts accepted subjective/psychological
and objective/physiological outcomes are not well understood. Eligible patients (n = 80, 65
female, age: 49.3 ± 8.6 years) were enrolled and randomized into three intervention arms:
(i) verum electroacupuncture ‘local’ to the more affected hand; (ii) verum electroacupuncture at ‘distal’ body sites, near the ankle contralesional to the more affected hand; and (iii)
local sham electroacupuncture using non-penetrating placebo needles. Acupuncture therapy
was provided for 16 sessions over 8 weeks. Boston Carpal Tunnel Syndrome Questionnaire
(BCTQ) assessed pain and paraesthesia symptoms at baseline, following therapy and at
3-month follow-up. Nerve conduction studies assessing median nerve sensory latency and
brain imaging data were acquired at baseline and following therapy. Functional magnetic
resonance imaging (fMRI) assessed somatotopy in the primary somatosensory cortex using
vibrotactile stimulation over three digits (2, 3 and 5). While all three acupuncture interventions reduced symptom severity, verum (local and distal) acupuncture was superior to sham
in producing improvements in neurophysiological outcomes, both local to the wrist (i.e.
median sensory nerve conduction latency) and in the brain (i.e. digit 2/3 cortical separation
distance). Moreover, greater improvement in second/third interdigit cortical separation distance following verum acupuncture predicted sustained improvements in symptom severity
at 3-month follow-up. We further explored potential differential mechanisms of local versus
distal acupuncture using diffusion tensor imaging of white matter microstructure adjacent
to the primary somatosensory cortex. Compared to healthy adults (n = 34, 28 female,
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49.7 ± 9.9 years old), patients with carpal tunnel syndrome demonstrated increased fractional
anisotropy in several regions and, for these regions, we found that improvement in median
nerve latency was associated with reduction of fractional anisotropy near (i) contralesional
hand area following verum, but not sham, acupuncture; (ii) ipsilesional hand area following
local, but not distal or sham, acupuncture; and (iii) ipsilesional leg area following distal,
but not local or sham, acupuncture. As these primary somatosensory cortex subregions
are distinctly targeted by local versus distal acupuncture electrostimulation, acupuncture at
local versus distal sites may improve median nerve function at the wrist by somatotopically
distinct neuroplasticity in the primary somatosensory cortex following therapy. Our study
further suggests that improvements in primary somatosensory cortex somatotopy can predict long-term clinical outcomes for carpal tunnel syndrome.
Keywords: carpal tunnel syndrome, entrapment neuropathy, imaging, nerve conduction studies,
neuromuscular disease, neuropathic pain.

Introduction
Entrapment neuropathies are common sources
of pain and paraesthesia (Neal & Fields 2010),
and entrapment of the median nerve at the
wrist, termed carpal tunnel syndrome (CTS),
accounts for 90% of such neuropathies (Atroshi
et al. 1999; Papanicolaou et al. 2001; Kleopa
2015). Prior to surgical approaches for severe
CTS, conservative therapies are commonly
recommended (Kleopa 2015), and acupuncture
has been proposed as a viable option (Yang
et al. 2009). Acupuncture is a minimally-invasive
therapeutic modality that originated in China
2000 years ago as a component of traditional
Chinese medicine (Kaptchuk 2002). While
acupuncture therapy is rooted in a complex
practice ritual, the acupuncture needle procedure, particularly when coupled with electrical
needle stimulation, overlaps signiﬁcantly with
many conventional peripheral neuromodulatory
therapies (Langevin et al. 2015) that have generated signiﬁcant excitement as ‘electroceuticals’
targeting peripheral nerve receptors (Famm
et al. 2013; Waltz 2016). However, the neurophysiological mechanisms by which acupuncture
impacts subjective/psychological (i.e. symptom
report) and objective/physiological (e.g. median
nerve conduction studies) outcomes in CTS are
not well understood.
Correspondence: Vitaly Napadow, PhD, Martinos
Center for Biomedical Imaging, #2 301 149 Thirteenth
St., Charlestown, MA 02 129, USA, (email: vitaly@
nmr.mgh.harvard.edu)
© 2017 Oxford University Press

Previous neuroimaging studies have demonstrated that while CTS results from compression
of the median nerve at the wrist, this disorder
is also characterized by structural (Maeda et al.
2013a 2016) and functional (Druschky et al. 2000;
Tecchio et al. 2002; Napadow et al. 2006; Dhond
et al. 2012; Maeda et al. 2014) neuroplasticity in
the primary somatosensory cortex (S1) of the
brain. Speciﬁcally, CTS patients show decreased
S1 grey matter volume and cortical thickness
contralateral to the more affected hand, which
is further pronounced in paraesthesia-dominant
symptom subgroups (Maeda et al. 2016), and is
associated with aberrant median nerve conduction (Maeda et al. 2013a, 2016). fMRI evaluation
has demonstrated reduced separation between
S1 cortical representations of adjacent median
nerve innervated ﬁngers, digits 2 and 3 (D2/
D3) — a reproducible ﬁnding in different CTS
cohorts, using both fMRI (Napadow et al. 2006;
Maeda et al. 2014) and MEG (Dhond et al.
2012). Interestingly, reduced D2/D3 separation
in S1 has been associated with median sensory
nerve conduction latency (Napadow et al. 2006),
symptom severity, reduced ﬁne motor performance, and diminished sensory discrimination
accuracy (Maeda et al. 2014), demonstrating that
such functional brain neuroplasticity is indeed
maladaptive.
Acupuncture was suggested as a promising
adjunct therapy for CTS at the 1997 National
Institutes of Health (NIH) consensus conference, organized to critically evaluate acupuncture
research (NIH 1998). Since then, randomized
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controlled trials have found improved nerve
conduction and reduced symptom severity following acupuncture, compared to either sham
acupuncture (Khosrawi et al. 2012) or oral steroids (Yang et al. 2009, 2011). Other trials have
not found symptom severity reduction (Yao
et al. 2012) following acupuncture. Importantly,
while later Yao et al. trials did not conﬁrm
CTS by nerve conduction studies and likely
enrolled both CTS and idiopathic hand pain
patients, the earlier Yang et al. trials did enrol
based on conduction latency (Yang et al. 2009),
and evaluated long-term follow-up (Yang et al.
2011). A meta-
analysis, performed prior to
some of the recent trials, noted encouraging
but not yet convincing evidence for acupuncture in the treatment of CTS (Sim et al. 2011),
advocating for more randomized controlled
trials.
Our multi-
modal randomized neuroimaging
trial follows-
up on our smaller (n = 13) and
uncontrolled (no sham acupuncture) pilot imaging study assessing acupuncture outcomes for
CTS (Napadow et al. 2007a). The current study
assessed whether (i) verum acupuncture is superior to sham acupuncture for reducing symptom
severity, improving median nerve conduction
latency, and increasing fMRI-
assessed D2/D3
separation distance in S1; (ii) verum acupuncture
at distal acupoints (i.e. no local needle-induced
physiological response) is also superior to sham
acupuncture; (iii) improvements in physiological
outcomes immediately following verum acupuncture predict long-term symptom reduction;
and (iv) neuroplasticity in S1-
adjacent white
matter microstructure, as assessed by diffusion
tensor imaging (DTI), can also inform potential
brain-based mechanisms by which local versus
distal acupuncture improves CTS outcomes. We
hypothesized that while both verum and sham
acupuncture reduce CTS symptom severity,
only verum acupuncture improves physiological
outcomes and such changes predict long-term
clinical outcomes. Moreover, we hypothesized
that improvement in median nerve conduction
after acupuncture is associated with plasticity in
somatotopically-speciﬁc S1-adjacent white matter microstructure targeted by local versus distal
acupuncture.
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Materials and methods
Experimental design
This was a single-
centre, blinded, placebo
controlled, randomized parallel-
group longitudinal neuroimaging study, pre-
registered with
ClinicalTrials.gov (NCT01 345 994). The study
took place at Spaulding Rehabilitation Hospital
(SRH) and Athinoula A. Martinos Center for
Biomedical Imaging, Department of Radiology,
Massachusetts General Hospital (MGH), in
Boston, MA from January 2009 to December
2014. All study protocols were approved by MGH
and Partners Human Research Committee and all
subjects provided written informed consent.

Subjects
Patients with CTS, 20–65 years old, were
recruited at MGH and SRH. Subjects were
consented and evaluated by study physician
(blinded to allocation), who captured history
of symptoms, examination for Phalen’s man
oeuvre (Phalen 1966) and Durkan’s sign (Durkan
1991), and nerve conduction studies (Cadwell
Sierra EMG/NCS Device). The latter evaluated
median and ulnar, sensory and motor nerve
conduction for both hands. Inclusion criteria for
mild/moderate CTS subjects required a history
of pain/paraesthesia in median nerve innervated territories, greater than 3 months duration, median sensory nerve conduction latency
43.7 ms for mild CTS, 44.2 ms for moderate
CTS, and/or 40.5 ms compared to ulnar sensory
nerve latency for both mild and moderate CTS,
with normal motor conductions. Subjects with
44.2 ms median nerve motor latency and 450%
loss of motor amplitudes were considered to
be ‘severe’ and excluded from this study. For
subjects diagnosed with bilateral CTS, the more
affected hand, by symptom report, was used
for primary outcomes. Exclusion criteria were
as follows: contraindications to MRI, history of
diabetes mellitus, rheumatoid arthritis, wrist fracture with direct trauma to median nerve, current
usage of prescriptive opioid medication, severe
thenar atrophy, previous acupuncture treatment
for CTS, non-median nerve entrapment, cervical radiculopathy or myelopathy, generalized
peripheral neuropathy, severe cardiovascular,
© 2017 Oxford University Press
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Figure 1. Study overview.
(A) Study design of randomized control neuroimaging trial with acupuncture intervention; multi-modal assessments were
conducted at baseline, post-acupuncture, and 3-month follow-up. (B) Location of acupoints for all three study arms: local
(verum, near the more affected hand), distal (verum, near contralesional ankle), and sham (non-penetrating needles over
non-acupoints near the more affected hand). Acupoints where electrical stimulation was provided via electrodes attached to
needles (i.e. electroacupuncture) are marked (lightning bolt). fMRI = functional MRI.

respiratory, or neurological illnesses, blood dyscrasia or coagulopathy or current use of anticoagulation therapy. Healthy control subjects,
20–65 years old, were also recruited for baseline
neuroimaging comparisons.

baseline and after acupuncture therapy while
symptom severity, assessed with the Boston
Carpal Tunnel Syndrome Questionnaire, BCTQ
(Levine et al. 1993), was additionally assessed at
3-month follow-up (see below).

Study timeline
Following baseline clinical and MRI assessment, eligible subjects were randomly assigned
to one of three parallel study arms (Fig. 1).
We used computer generated permuted block
randomization (blocks of six), stratiﬁed by CTS
severity (mild/moderate). The acupuncturist
was informed of group allocation at the ﬁrst
treatment visit. The three intervention arms
were (i) verum acupuncture ‘local’ to the more
affected hand; (ii) verum acupuncture at ‘distal’
body sites, contralesional to the more affected
hand; and (iii) sham acupuncture using non-
penetrating placebo needles. Brain MRI scans
were obtained at baseline and post-
therapy.
Nerve conduction studies were obtained at

Acupuncture treatment
Subjects received 16 acupuncture treatments
over 8 weeks using a tapering schedule common to the clinic: three treatments/week for
3 weeks; two treatments/week for 2 weeks; and
one treatment/week for 3 weeks. Acupuncture
was delivered to subjects in supine position
by one of four trained, licensed acupuncturists with at least 3 years of clinical experience.
For the local acupuncture group, based on the
protocol used in our pilot study (Napadow et al.
2007b), a hybrid design balanced standardized
acupuncture therapy with more ecologically
valid individualized acupoint selection. For all
subjects, acupuncture needles were placed at
acupoints TW5 and PC7 (Fig. 1 for all point

© 2017 Oxford University Press
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locations), on the dorsal and ventral aspects
of the forearm of the more affected hand.
Electrodes were attached to these needles, and
2 Hz electrical stimulation was performed for
20 min using a constant-current electroacupuncture device (Acus II, Cefar). Current intensity
was set to a percept level of ‘moderately strong
but not painful.’ Acupuncture needles were also
inserted, and manually stimulated, at three additional acupoints on the more affected forearm,
chosen by the acupuncturist from Heart (HT) 3,
Pericardium (PC) 3, Small Intestine (SI) 4, Large
Intestine (LI) 5, LI 10, and Lung (LU) 5, according to subjects’ individual presentation. Manual
stimulation at all locations was performed to
induce characteristic De Qi acupuncture sensation (Kong et al. 2007). For the distal acupuncture group, electroacupuncture was performed
with needles placed at Spleen (SP) 6 and Liver
(LV1) 4 on the lower leg on the opposite side
of the body to the more affected hand. Manual
acupuncture was also performed at three additional acupoints: Gall Bladder (GB) 34, Kidney
(KD2) 3, and SP 5 on this limb. All verum
acupuncture needles were single-use disposable
needles (0.20–0.25 mm diameter, 20–40 mm
length, stainless steel needle; Asiamed) inserted
10–30 mm deep, depending on location.
Additionally, to maintain credibility for this
procedure, a single non-insertive sham acupuncture needle (Streitberger Needle; Asiamed) was
placed at non-acupoint SH 1 on the forearm of
the more affected hand. For the sham acupuncture group, non-
insertive Streitberger needles
were placed on non-acupoints (SH 1 and SH
2) on the ulnar aspect of the more affected
forearm. Similar to the local verum acupuncture
arm, electrodes were attached to these needles,
the electroacupuncture device was turned on,
but the electrodes were not inserted into an
active port on the device. Subjects were told
they ‘may or may not feel electrical sensations’
from this procedure. Additionally, three other
sham needles were placed over non-acupoints
SH 3 on the radial aspect of the more affected
1

Please note ‘LV’ alphabetic code has been taken from original
article
2
Please note ‘KD’ alphabetic code has been taken from original
article
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forearm, and non-acupoints SH 4, SH 5 on the
opposite lower limb. Throughout the evaluation
and treatment period, subjects, study physician,
and experimenters were blinded to group allocation and all data capture forms used neutral
group codes to conceal allocation: ‘ektorp,’
‘klobo,’ ‘poang.’ Subjects’ perception of whether
they received active acupuncture therapy was
assessed after the ﬁrst treatment. After the post-
therapy MRI visit, subjects were un-blinded as
to group allocation.
Clinical outcomes
The BCTQ (Levine et al. 1993) was administered at baseline, post-therapy, and at 3-month
follow-up. It is composed of a symptom severity scale, which includes 10 items regarding pain
and numbness severity, and an 8-item Function
Severity Scale related to precise hand movement
tasks using a 1–5 scale. The symptom severity
scale served as the primary clinical outcome
measure for symptom assessment.
Nerve conduction studies were performed
according to previously described methods
(Ma et al. 1983), at baseline and post-
therapy.
Median sensory nerve conduction latency was
calculated from the average of digit 2 (D2) and
digit 3 (D3) measurements from the affected
hand (more affected hand for bilateral CTS
subjects).
MRI outcomes
S1 cortical mapping with fMRI
At baseline and post-therapy, imaging data were
acquired with a 3 T Siemens Trio equipped with
a 32-channel head coil. Structural MRI data were
acquired with a multi-echo MPRAGE T1-weighted
pulse sequence (repetition time = 2530 ms, echo
time 1/echo time 2 = 1.64/30.0 ms, inversion
time = 1200 ms, ﬂip angle = 7°, ﬁeld of view =
256 ~ 256, 176 slices, sagittal acquisition, spatial
resolution = 1 ~ 1 ~ 1 mm). fMRI data were acquired using a gradient echo blood oxygen
level-
dependent T2x-
weighted pulse sequence
adapted for improved spatial resolution (repetition time/echo time = 2000/30 ms, ﬁeld of
view = 200 ~ 200 mm, 32 coronal slices parallel to
the central sulcus, voxel size = 2.1 ~ 2.1 ~ 2.5 mm,
ﬂip angle = 90°). We used an event-related fMRI
© 2017 Oxford University Press
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design to evaluate brain response to vibrotactile
stimulation over three digits (D2, D3 and D5)
on the more affected hand. D2 and D3 are
innervated by the median nerve (affected by
CTS), while D5 is innervated by the unaffected
ulnar nerve. Computer controlled vibrotactile
stimulation was provided by a custom-
built
MR-
compatible device as described in our
previous study (Maeda et al. 2014). In brief, the
device contained four piezoelectric transducers
(T220-
A4NM-
303Y, Piezo Systems) set inside
an adjustable four-ﬁnger shell that allowed
for directed vibrotactile stimulation to the
distal ﬁnger pad provided by Cortical Metrics.
Stimulation was produced with sinusoid input
voltage from an analogue signal generator
(HM8030_5, HAMEG Instruments), and transmission was set according to an event related
schedule through electronic relays, controlled
by customized software (Labview 7.1, National
Instruments Corporation). A separate fMRI
scan was performed for each of the three digits
using an event-related design (27 stimuli, duration = 2 s, randomized jittered inter-
stimulus
interval = 6–12 s, total scan time = 306 s). The
order of digit stimulation was also randomized.
For all fMRI scans, subjects lay supine in the
scanner with ear plugs and were instructed to
close their eyes and focus attention on the ﬁnger
being stimulated during the scan. Following
each scan, subjects reported which ﬁnger was
stimulated and the intensity of stimulus perception on a scale of 0 (no sensation) to 10
(very strong but not painful) to conﬁrm proper
device operation and attentiveness during the
scan.
fMRI data were analysed using previously
described methods (Maeda et al. 2014), and
were automated, thus blind to group allocation.
Brieﬂy, fMRI data were registered to each subject’s structural data (bbregistration; Greve et al.
2009; Freesurfer v.5.1). Pre-processing included
slice-
timing correction, head motion correction, skull stripping, high pass ﬁltering (cut-off
period = 90 s) and minimal spatial Gaussian
smoothing (full-width at half-maximum = 1 mm,
FSL v.4.1; Jenkinson et al. 2012). Pre-processed
fMRI data were analysed with a general linear
model (GLM).
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To calculate group fMRI response maps,
the resultant parameter estimates and variances
for each digit on the single subject level GLM
were projected on to the average surface brain
(fsaverage, Freesurfer) and smoothed on the
spherical cortical surface (full-
width at half-
maximum = 5 mm, mri_vol2surf, mri_surf2surf,
Freesurfer). CTS subjects whose more affected
hand was the left and, thus, experienced ﬁnger
stimulation on the left hand, had their functional and structural data ﬂipped across the
mid-
sagittal plane to perform group analyses
with right hand affected subjects, similar to our
previous analyses (Napadow et al. 2006, 2007a;
Maeda et al. 2013a, 2014). Accurate registration
was ensured by visualization (tkmedit, tkregister,
Freesurfer). Group maps were cluster corrected
for multiple comparisons (z = 2.3, P 5 0.05).
For region of interest analysis, an unbiased
group activation map across all digits and all
subjects was calculated and intersected with the
Freesurfer anatomical postcentral gyrus label
for Brodmann area 3b and 1 (BA3b/1) to better
localize digit representations to subregions of
S1 known to demonstrate more precise somatotopic organization. This region of interest
mask was then used to localize the peak z-stat
vertex within the most signiﬁcant cluster for
each subject (mri_surfcluster, Freesurfer v.5.1).
The geodesic surface distance between pairs
of peak z-stat vertices for D2, D3 and D5 was
then calculated using an edge cost and Dijkstra’s
algorithm (mris_pmake, Freesurfer v.5.1). Based
on our previous studies, the primary outcome
for functional S1 plasticity was deﬁned as
post-acupuncture change in D2/D3 separation
distance. D2/D5 and D3/D5 separation were
also calculated as D5 is ulnar, not median,
nerve innervated and can be used as a stable
reference location (Napadow et al. 2006, 2007a)
to determine if, for example, increased D2/D3
separation was due to ventral shift in D2 or
dorsal shift in D3.
Diffusion tensor imaging of S1-adjacent
white matter
Diffusion-
weighted images were also obtained
using spin-
echo pulse sequence (repetition
time/echo time = 8040/84 ms, voxel size =
31
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2 ~ 2 ~ 2 mm, 64 slices, b-value = 700 s/mm2,
60 non-
collinear directions, 10 b0volumes).
Diffusion-weighted images were aligned to the
b0 image using afﬁne registration, which serves
to correct distortion due to eddy currents.
After removal of non-brain tissue, DTI metric
(fractional anisotropy, and mean, radial and
axial diffusivity) maps were computed from
the diffusion-weighted images using FMRIB’s
DiffusionToolbox (FDT, FSL), which ﬁts a
diffusion tensor model to each voxel. Maps
for patients with CTS whose more affected
hand was the left hand were ﬂipped across
the mid-sagittal plane for group analyses with
right hand affected subjects, similar to fMRI
analyses.
We adopted a longitudinal diffusion processing scheme similar to previous analyses
(Douaud et al. 2009; Engvig et al. 2012). First,
the initial alignment between brain-
extracted
images at baseline and post-
treatment time
points were conducted using FMRIB’s Linear
Image Registration Tool (FLIRT, degrees of
freedom = 6), and both images were resampled
to a common space halfway between the two
(Jenkinson et al. 2002), which only requires a
single registration per volume and thus minimizes registration bias towards one of the two
time points. Next, we averaged the two registered fractional anisotropy maps to generate a
subject-
wise mid-
space template, and images
were aligned to the FMRIB58_FA template
using FMRIB’s Nonlinear Registration Tool
(Jenkinson et al. 2012). The mean fractional
anisotropy map was thinned and thresholded at
fractional anisotropy 40.2 to generate a white
matter tract skeleton representing the centre of
the tracts common to all subjects (Smith et al.
2006). Each image was warped to the standard
MNI space using these transformations, and
skeletonized after spatial smoothing (full-width
at half-maximum = 4 mm).
Statistical comparisons of the fractional anisotropy skeletons between healthy controls and
patients were performed using a non-parametric
permutation test (n = 5000 permutations). As
age signiﬁcantly correlated with mean skeleton
fractional anisotropy at baseline (r = –0.39;
P = 0.002) but sex did not (P = 0.33), age
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served as a covariate of no-interest. Signiﬁcance
threshold was set at P 5 0.05, family-wise error
(FWE) corrected for multiple comparisons
across voxels using threshold-
free cluster-
enhancement (Randomise 2.0, FSL; Winkler
et al. 2014).
In addition, as previous studies have demonstrated speciﬁc neuroplasticity in S1 structure
and function in patients with CTS (Napadow
et al. 2006; Maeda et al. 2013a, 2016), analyses
were focused on S1-
adjacent white matter.
This region of interest was deﬁned by a dilated
mask of the postcentral gyrus taken from the
Harvard-Oxford atlas, and intersected with the
white matter skeleton (Supplementary Fig. 1).
Notably, this mask did not include the superior
longitudinal fasciculus, located medial to S1-
adjacent U-ﬁbres, as it is difﬁcult to interpret
fractional anisotropy in crossing-ﬁbre areas
(Douaud et al. 2011).
Statistical analyses
For assessment of change in BCTQ scores,
nerve conduction studies, and digit separation
distance, repeated measures ANOVA were
performed (IBM SPSS version 20, Chicago, IL)
and Greenhouse–Geisser corrected for sphericity (when appropriate). When the results for
local and distal acupuncture groups did not differ (non-signiﬁcant Group ~ Time interaction),
we combined data from these two groups to
produce a single ‘verum’ acupuncture group,
which was then compared with the sham acupuncture. Post hoc testing was two-
tailed for
verum versus sham contrasts, and single-tailed
for follow-
up individual group contrasts (e.g.
local versus sham), when the verum versus
sham contrast was signiﬁcant or trending. While
randomization was stratiﬁed by CTS severity (i.e.
nerve conduction studies), other outcomes were
not used to stratify randomization. As previous
studies have found that % change scores, which
effectively normalize difference scores by the
baseline value, are less sensitive to baseline differences than absolute difference scores (Farrar
et al. 2001; Jensen et al. 2003; Hanley et al. 2006),
the former were also used for BCTQ and
fMRI outcomes. Signiﬁcance was set at alpha =
0.05.
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Results
A total of 80 CTS subjects [65 female, age:
49.3 ± 8.6 years, mean ± standard deviation
(SD)] were enrolled and 79 subjects with CTS
were randomized into three acupuncture groups,
local (n = 28, 22 female, age: 48.5 ± 10.1 years),
distal (n = 28, 22 female, age: 49.9 ± 8.4 years),
and sham (n = 23, 20 female, 50.6 ± 7.8 years).
There was no signiﬁcant difference in age
or male/female distribution between groups
[F(2,76) = 0.37, P = 0.69. Fisher’s exact test,
P = 0.72]. Symptom duration (local = 9.9 ±
8.9 years, distal = 6.8 ± 6.6 years, sham = 9.4 ±
9.3 years) also did not differ signiﬁcantly
between groups [F(2,76) = 1.12, P = 0.33]. Due
to scheduling difﬁculties, a total of 65 subjects
with CTS completed their post-
therapy MRI
evaluation, and 56 subjects completed the
BCTQ at 3-
month follow-
up (Supplementary
Fig. 2). No signiﬁcant differences were found
between local, distal, or sham groups in subjects’
perception of whether they received active acupuncture, at baseline (Fisher’s exact test, n = 64,
P = 0.29) or after the ﬁnal acupuncture session
(Fisher’s exact test, n = 62, P = 0.51), with ~85%
of subjects across all groups reporting that
they indeed thought they had received active
acupuncture. To provide better context for DTI
analyses, a cohort of 34 age-and sex-matched
healthy control subjects (28 female, age = 49.7
± 9.9 years) were included for comparison with
CTS subjects (baseline comparisons for clinical
and fMRI metrics were previously reported)
(Maeda et al. 2014).
Boston Carpal Tunnel Syndrome
Questionnaire
The primary clinical outcome for symptom
assessment was the symptom severity scale
for the BCTQ. As the BCTQ symptom
severity scale correlated with age at baseline
(n = 80, r = –0.22, P = 0.046) and differed by
sex (female: n = 65, 2.8 ± 0.7, mean ± SD;
male: n = 15, 2.3 ± 0.5, P = 0.02), subsequent
analyses used a repeated measures analysis of
covariance ANCOVA (factors: Time, Group),
controlling for age and sex. Furthermore, as
there was no signiﬁcant Group (local, distal
acupuncture) × Time (baseline, post-therapy,
© 2017 Oxford University Press

Figure 2. BCTQ response to therapy.
Symptom assessment with the BCTQ symptom severity
scale (SSS) demonstrated reduced symptom severity
following all three acupuncture treatments. Note that
CTS verum combines results across both CTS-local and
CTS-distal study arms. Error bars represent standard
error of the mean (SEM). ***P < 0.001.

3-
month follow-
up) interaction for the two
verum acupuncture groups [F(1.9,65.4) = 1.82;
P = 0.17], the local and distal acupuncture
groups were merged into a single verum group
for subsequent analyses. A repeated measure
ANCOVA then found a trending signiﬁcance
[F(2.0102.2) = 2.39; P = 0.098] for the Group
(verum, sham) × Time (baseline, post-
therapy,
3-month follow-up) interaction. Post hoc testing demonstrated that both verum (–21.3 ±
22.0%, mean ± SD, P < 0.001, one-sample
t-
test) and sham (–22.7 ± 22.6%, P = 0.001)
acupuncture signiﬁcantly reduced the BCTQ
symptom severity scale score immediately following therapy (Fig. 2 and Table 1), and did
not differ (P = 0.92) controlling for age and sex.
Comparisons of baseline to 3-month follow-up
showed signiﬁcant per cent improvement was
retained for verum (–25.1 ± 20.8%, P < 0.001)
and only a trending improvement was retained
for sham (–11.1 ± 24.7%, P = 0.08) acupuncture, with a signiﬁcant difference between the
two groups at follow-up (P = 0.04), controlling
for age and sex. Within the verum acupuncture
group, both local (–24.6 ± 22.2%, P < 0.001)
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Table 1. Demographics and clinical assessments.
Local acupuncture

Distal
acupuncture

Sham
acupuncture

Verum versus
sham P-value

Local versus
sham P-value

Distal versus
sham P-value

Age (years)

48.5 ± 10.1

49.9 ± 8.4

50.6 ± 7.8

0.53

0.42

0.77

Symptom duration (years)

9.9 ± 8.9

6.8 ± 6.6

9.4 ± 9.3

0.60

0.86

0.24

Change in BCTQ (post-acupuncture – baseline)
Symptom severity score (%)

–27.0 ± 22.9

–14.7 ± 19.6

–22.7 ± 22.6

0.92

0.26

0.26

Function status score (%)

–26.2 ± 19.1

–6.8 ± 37.6

–18.2 ± 33.6

0.93

0.23

0.22

Symptom severity score (%)

–24.6 ± 22.2

–25.6 ± 19.7

–11.1 ± 24.7

0.04

0.04

0.04

Function status score (%)

–16.8 ± 32.4

–17.4 ± 18.1

–2.3 ± 33.7

0.12

0.18

0.25

0.12 ± 0.51

0.02

0.03

0.02

–0.1 ± 3.2

0.1

0.02

0.18

Change in BCTQ (3M – baseline)

Change in median nerve conduction latency (post-acupuncture – baseline)
Median sensory latency (ms)

–0.16 ± 0.42

–0.17 ± 0.35

Change in S1 cortical separation distance (post-acupuncture – baseline)
D2/D3 (mm)

2.3 ± 2.3

1.3 ± 3.9

D3/D5 (mm)

0.8 ± 5.3

–0.1 ± 3.4

–0.6 ± 2.6

0.48

0.40

0.69

D2/D5 (mm)

2.5 ± 4.0

1.3 ± 4.9

–0.1 ± 3.0

0.15

0.07

0.37

Data are shown as mean ± SD. Verum denotes combined local and distal acupuncture groups if local does not statistically differ from distal. Values in bold
denote significance at P<0.05; values in italics denote trending significance, which may help guide the design of future research.

and distal (–25.6 ± 19.7%, P < 0.001) acupuncture demonstrated a signiﬁcant reduction of
BCTQ symptom severity scale at the 3-month
follow-up. Results from the BCTQ functional
scale are provided in Table 1.
Nerve conduction studies
The primary clinical outcome for nerve conduction studies was median sensory nerve conduction latency, which did not differ by sex, nor
was correlated with age. Data from two subjects
were unusable due to missing values. A 2 × 2
repeated measures ANOVA found no signiﬁcant
Group (local, distal acupuncture) × Time (baseline, post-
therapy) interaction for the verum
acupuncture groups [F(1,40) = 0.01, P = 0.95],
and thus the local and distal acupuncture groups
were merged into a single verum group for subsequent analyses. A repeated measures ANOVA
for verum and sham acupuncture demonstrated
a signiﬁcant Group (verum, sham acupuncture) × Time (baseline, post-therapy) interaction
[F(1,61) = 6.25, P = 0.02]. Post hoc testing
found a signiﬁcant difference for change in
latencies between verum and sham acupuncture
(unpaired t-test, P = 0.02; Fig. 3 and Table 1).
Furthermore, a signiﬁcant reduction for median
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sensory nerve latency was found following
verum acupuncture (–0.16 ± 0.38 ms, mean ±
SD, P = 0.01, t-test compared to nil), while sham
acupuncture did not signiﬁcantly change conduction latency (0.12 T0.51 ms, P = 0.28). Based
on these results, we further evaluated if either
verum acupuncture group individually demonstrated reduced median sensory nerve conduction latency, and found that both local and distal
acupuncture reduced latency compared to sham
acupuncture (P = 0.03 and P = 0.02, respectively;
single-tailed unpaired t-test) and compared to nil
(local: –0.16 ± 0.42 ms, P = 0.048, single tailed
t-test; distal: 0.17 0.35 ms, P = 0.02, single tailed
t-test). Reduced median sensory nerve latency
following verum acupuncture therapy showed a
trending correlation (r = 0.26, P = 0.09) with %
change in BCTQ symptom score. A signiﬁcant
correlation (r = 0.37, P = 0.03) between reduced
latency following verum acupuncture and
BCTQ symptom score at 3-
month follow-
up
was also noted.
Somatosensory cortical mapping with
functional MRI
For each subject, the peak vertex for the most
signiﬁcant cluster in S1 was extracted for each
digit and cortical separation distance for each
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Figure 3. NCS and S1 somatotopy response to therapy.
(A) Nerve conduction studies of the median sensory
nerve demonstrated significant improvement in
conduction latency following verum but not sham
acupuncture. (B) Separation distance of cortical
representations in the primary somatosensory cortex for
affected digits 2 and 3, as assessed by functional MRI,
demonstrated significant increase following verum, but
not sham, acupuncture. Note that CTS verum combines
results across both CTS-local and CTS-distal study arms.
Error bars represent SEM. *P < 0.05; **P < 0.01.

digit pair was calculated, with D2/D3 separation serving as primary outcome based on past
research (Napadow et al. 2006, 2007a; Dhond
et al. 2012; Maeda et al. 2014). Due to subject
drop-
out and technical limitations (e.g. head
motion > 3 mm, scanner artefacts, etc.), for
either the baseline and/or post-
therapy MRI
evaluations of the two digits, change in D2/D3
separation distance was calculated for 36 subjects (local: n = 11, distal: n = 13, sham: n = 12).
A 2 × 2 repeated measures ANOVA found
no signiﬁcant Group (local, distal acupuncture) × Time (baseline, post-therapy) interaction
for verum acupuncture groups [F(1,22) = 0.64,
© 2017 Oxford University Press

P = 0.43], and thus local and distal acupuncture
groups were combined into a single verum
group for subsequent analyses. A repeated
measures ANOVA demonstrated a signiﬁcant
Group (verum, sham acupuncture) main effect
[F(1,34) = 7.30, P = 0.01], but no Time (baseline, post-
therapy) main effect [F(1,34) = 2.19,
P = 0.15], nor Group × Time interaction
[F(1,34) = 2.64, P = 0.11]. Post hoc analysis
found trending signiﬁcance for greater increase
in D2/D3 separation distance for verum (post-
acupuncture baseline = 1.8 ± 3.2 mm, mean
± SD), compared to sham (–0.1 ± 3.2 mm)
acupuncture (unpaired t-
test, P = 0.10), and a
signiﬁcant group difference using % change
scores (Mann-Whitney U-test, P = 0.04), which
were non-
normally distributed (Shapiro-
Wilk
test). Furthermore, D2/D3 separation distance
(P = 0.014, one- sample t-
test) and % change
(P = 0.004, Wilcoxon Signed Rank test) were
signiﬁcantly increased for verum, but not sham
(P = 0.93; % change: P = 0.94) acupuncture.
Based on these results, we also evaluated if either
verum acupuncture group individually demonstrated increased D2/D3 separation distance
compared to sham acupuncture, and found that
local (2.3 ± 2.3 mm, P = 0.02, one-sample t-test;
% change: P = 0.02, Wilcoxon), but not distal
(1.3 ± 3.9 mm, P = 0.18; % change: P = 0.21)
acupuncture, increased D2/D3 separation (Fig.
3 and Table 1).
Exploratory analyses also evaluated D2/
D5 (n = 39, local: n = 12, distal: n = 14, sham:
n = 13) and D3/D5 (n = 40, local: n = 14,
distal: n = 13, sham: n = 13) S1 separation distance, and found that verum acupuncture also
increased D2/D5 distance (1.8 ± 4.5 mm, mean
± SD, P = 0.047, one-sample t-test; % change:
P = 0.02) but not D3/D5 distance (0.4 ± 4.4,
P = 0.68; % change: P = 0.29), while sham did
not change either metric (D2/D5: –0.1 ± 3.0,
P = 0.88, % change: P = 0.92; D3/D5: –0.6 ±
2.6, P = 0.42, % change:P = 0.35).
We then investigated whether changes in
D2/D3 separation distance following verum
acupuncture were associated with post-therapy
or 3-
month follow-
up CTS clinical outcomes.
We found that change in D2/D3 separation distance was negatively correlated with % change
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Figure 4. S1 somatotopy response predicts clinical
response.
Change in S1 cortical separation distance for affected
digits 2 and 3 immediately following verum acupuncture
was negatively correlated with change in symptom
severity assessed by BCTQ at 3-month follow-up,
demonstrating capacity of S1 neuroplasticity metrics
to predict long-term clinical outcomes following
acupuncture therapy for CTS.

in BCTQ symptom score at 3-month follow-up
(r = –0.48, P = 0.03, Fig. 4). This association
also existed for % change in D2/D3 separation (Spearman rho = –0.51, P = 0.02). Change
in D2/D3 separation (r = 0.10, P = 0.65; or %
change, rho = 0.13, P = 0.58) was not associated
with % change in BCTQ symptom score immediately after therapy.
Assessment of S1-adjacent white matter
microstructure with diffusion tensor
imaging
To better understand the mechanisms by which
different forms of acupuncture improve CTS
clinical outcomes, we also evaluated white
matter microstructure adjacent to S1 using
a masked-
skeleton analysis. First, we found
that compared to healthy adults, CTS patients
demonstrate increased fractional anisotropy
within four distinct clusters along the white
matter skeleton adjacent to: (i) S1-
hand area
contralesional to the more affected CTS hand
[x = –34.2, y = –27.8, z = 44.5; FWE corrected
P 5 0.05, threshold-
free cluster enhancement
(TFCE)]; (ii) S1-
hand area ipsilesional to
the more affected hand (x = 40.0, y = –22.0,
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Figure 5. S1-adjacent white matter microstructure
differs between CTS and healthy control subjects.
DTI analyses of white matter adjacent to S1 showed
increased fractional anisotropy (FA) and correspondingly
reduced radial diffusivity (RD) in both contralesional and
ipsilesional hand areas, and ipsilesional leg area, for CTS
compared to healthy controls (HC).

z = 45.7); (iii) S1-leg area ipsilesional to the more
affected hand (x = 11.8, y = –38.2, z = 60.9); and
(iv) S1-
face area contralesional to the more
affected hand (x = –49.5, y = –16.7, z = 35.7)
(Fig. 5). The S1 masked skeleton analysis also
found that compared to healthy adults, CTS
patients demonstrated reduced radial diffusivity
in a similar S1 ipsilesional hand and leg area
(FWE corrected P 5 0.05, TFCE). There was
also a trend (FWE corrected P 5 0.08, TFCE)
for reduced radial diffusivity in an S1-hand area
contralesional to the more affected CTS hand
(similar in location to the region with increased
fractional anisotropy, above). No signiﬁcant
group differences for mean or axial diffusivity
were noted.
We thereafter assessed fractional anisotropy
and radial diffusivity changes following therapy.
As age signiﬁcantly correlated with mean fractional anisotropy and radial diffusivity in the
skeleton at baseline (r = –0.39; P = 0.002; r = 0.44,
P 5 0.001, respectively) but sex did not (P = 0.33,
P = 0.68, respectively), subsequent analyses used
a repeated measures ANCOVA (factors Cluster,
Time and Group), controlling for age. For fractional anisotropy, there was no signiﬁcant Cluster
(four S1 areas) × Group (verum, sham acupuncture) × Time (baseline, post-therapy) interaction
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Figure 6. Post-therapy improvement in nerve conduction studies is associated with somatotopically-specific post-therapy
improvements in white matter microstructure.
Longitudinal DTI analyses demonstrated somatotopic specificity for improvements following acupuncture therapy at
distinct body sites (i.e. local versus distal acupuncture therapy arms). Specifically, reduction in median nerve latency was
associated with decreased fractional anisotropy (FA) near (i) contralesional hand area following verum, but not sham,
acupuncture; (ii) ipsilesional hand area following local, but not distal or sham, acupuncture; and (iii) ipsilesional leg area
following distal, but not local or sham, acupuncture.

[F(2.6142.9) = 1.17; P = 0.32] nor Group × Time
interaction [F(1,55) = 1.67; P = 0.20]. For radial
diffusivity there was also no signiﬁcant Cluster
× Group × Time interaction [F(2.7148.1) = 1.73;
P = 0.17] nor Group × Time interaction
[F(1,55) = 0.11; P = 0.74]. We then investigated if
interindividual differences in fractional anisotropy
changes following therapy were associated with
improvements in median sensory nerve conduction latency (Fig. 6). For the contralesional S1-
hand area cluster, we found a signiﬁcant correlation between fractional anisotropy and median
sensory nerve latency changes (r = 0.37, P = 0.03)
after verum acupuncture. Fractional anisotropy
change after sham acupuncture showed no correlation with latency change (r = 0.26, P = 0.28).
Interestingly, for the ipsilesional hand area cluster, we found a signiﬁcant correlation between
changes in fractional anisotropy and median
sensory nerve latency changes (r = 0.46, P = 0.04)
after local, but not after distal (r = 0.05, P = 0.87)
or sham (r = –0.01, P = 0.96) acupuncture. In
contrast, for the ipsilesional leg area cluster, we
found a signiﬁcant correlation between changes
in fractional anisotropy and median sensory
nerve latency changes (r = 0.56, P = 0.03) only
after distal, and not local (r = 0.09, P = 0.72) or
sham (r = 0.33, P = 0.16) acupuncture. For the
S1-
face area cluster, there were no signiﬁcant
correlations for any therapy group. Additionally,
no signiﬁcant correlations for changes in radial
diffusivity were noted.
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Discussion
Our randomized controlled neuroimaging
trial evaluated S1 neuroplasticity supporting
acupuncture mechanisms for CTS. We found
that while both verum and sham acupuncture
reduced CTS symptoms, verum was superior
to sham in producing improvements in neurophysiological outcomes, both local to the wrist
(i.e. median sensory nerve conduction latency)
and central (i.e. D2/D3 S1 cortical separation distance in the brain). In fact, while both
D2/D3 and D2/D5 were increased by verum
acupuncture, D3/D5 was not, suggesting that
D2 shifted ventrally along S1, away from both
D3 and D5. Furthermore, greater improvement in D2/D3 separation following verum
acupuncture predicted sustained improvement
in symptom severity at 3-
month follow-
up,
thus linking improvements in S1 somatotopy
with long-term clinical outcomes. Interestingly,
verum acupuncture at distal sites on the lower
leg contralesional to the more affected hand
also reduced symptoms and was superior to
sham acupuncture in improving median nerve
conduction latency. DTI of S1-adjacent white
matter found increased fractional anisotropy and
reduced radial diffusivity in CTS near bilateral
hand areas and ipsilesional leg area compared
to healthy control subjects. Longitudinal results
demonstrated that improvement in median nerve
latency was associated with reduced fractional
anisotropy near (i) contralesional S1-hand area
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following verum, but not sham, acupuncture;
(ii) ipsilesional S1-hand area following local, but
not distal or sham, acupuncture; and (iii) ipsilesional S1-leg area following distal, but not local
or sham, acupuncture. As these S1 subregions
are distinctly targeted by local versus distal
acupuncture electrostimulation, acupuncture at
local versus distal sites may improve median
nerve function at the wrist by somatotopically
distinct S1-
mediated neuroplasticity following
therapy.
Following up on our pilot acupuncture neuroimaging study for CTS (Napadow et al. 2007b),
this study is the ﬁrst sham controlled neuroimaging acupuncture study for CTS. Other acupuncture clinical trials for CTS (Yao et al. 2012),
similar to our study, found no difference between
verum and sham acupuncture for symptom
reduction – a subjective/psychological outcome.
However, our results demonstrate that objective/
physiological outcomes (both at the wrist and
in the brain) do show speciﬁc improvement
for verum acupuncture. Controversy persists
as to whether or not acupuncture differs from
placebo. Sham acupuncture, which certainly
imparts afference via cutaneous receptors and
subsequent brain response (Huang et al. 2012)
may, as a sham device coupled with speciﬁc
ritual, produce a stronger placebo effect than
a placebo-
drug pill, for instance (Linde et al.
2010). In fact, our results may be analogous to
a sham-controlled study of albuterol inhaler for
asthma, which demonstrated that while sham
acupuncture and placebo inhaler was as effective
as an albuterol inhaler in terms of symptom
reduction, objective physiological outcomes (i.e.
spirometry to assess forced expiratory volume)
did demonstrate signiﬁcant improvement for
albuterol (Wechsler et al. 2011); the authors
suggested that patient self-
report of symptom
severity may be less reliable from a clinical
management standpoint compared to objective
physiological outcomes. Chronic pain disorders
similarly lack established biomarkers or objective
outcomes (Tracey 2011). However, for CTS, a
neuropathic pain disorder, local peripheral nerve
outcomes are well established and candidate S1-
based outcomes have also been described. Our
results suggest that such outcomes may be less
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susceptible to sham acupuncture, which may
instead modulate known placebo circuitry (e.g.
prefrontal cortex, ventral striatum etc.) (Wager
et al. 2015). In turn, median nerve conduction
and S1 neuroplasticity may be more sensitive to
electroacupuncture interventions that do provide
more prolonged (compared to sham acupuncture) and regulated afference to the brain.
Interestingly, while local and distal acupuncture therapy did not differ in post-
treatment
change in median nerve conduction latency
(and both showed improvements relative to
sham acupuncture), the mechanisms supporting
these improvements may be associated with
distinct, somatotopically-
mediated plasticity in
S1-
adjacent white matter (Fig. 7). Speciﬁcally,
for CTS patients treated with local acupuncture, improvements in median nerve latency
were associated with reduction of fractional
anisotropy, a DTI measure of white matter
integrity, near ipsilesional S1-
hand area. In
contrast, for CTS patients treated with distal
acupuncture, improvements in median nerve
latency were instead associated with reduction
of fractional anisotropy near ipsilesional S1-leg
area. A baseline comparison found that CTS
patients showed increased fractional anisotropy
in these S1-adjacent areas compared to healthy
control subjects, with concomitantly decreased
radial diffusivity in the same areas, suggesting
that increased diffusion anisotropy was due to
reduced diffusion perpendicular to principle
white matter ﬁbre direction. While the interpretation of such changes is not well understood, it
may be compensatory, e.g. increased myelination
(Beaulieu, 2002) as a form of maladaptive neuroplastic response to CTS-associated afference.
Neuronal activity can regulate myelination in the
brain (Baraban et al. 2016), and reduced radial
diffusivity and increased fractional anisotropy is
consistent with increased myelination, with the
latter noted in human and animal models of
learning (Blumenfeld-Katzir et al. 2011; Zatorre
et al. 2012). Thus, fractional anisotropy reductions (e.g. in S1-adjacent white matter for CTS)
may be beneﬁcial, and have been noted following sensorimotor training in musicians, ballet
dancers, and car racing gamers (Imfeld et al.
2009; Hanggi et al. 2010; Hofstetter et al. 2013).
© 2017 Oxford University Press
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Figure 7. Schematic summarizing CTS response to acupuncture therapy.
(A) While distal acupuncture at the leg can modulate median nerve function via indirect S1 interhemispheric
neuroregulatory pathways, local acupuncture can modulate median nerve function at the wrist via both indirect (e.g. S1
influences on the central autonomic control of local vasa nervorum) and direct pathways (e.g. direct axon reflex mediated
control of local vasa nervorum). (B) Our results demonstrate that electro-acupuncture can produce improvement in
symptoms, median nerve function, and S1 neuroplasticity, with objective changes following therapy (median nerve function,
functional S1 neuroplasticity) directly predicting long-term symptom improvement.

In our study, improvements in median nerve
latency following acupuncture were indeed
associated with reduced fractional anisotropy
in S1-
adjacent white matter. While speculative, repetitive electrical stimulation in verum
acupuncture may reduce white matter myelination, though other mechanisms may also play a
role (e.g. axonal membrane, glial morphometry
changes) to reduce fractional anisotropy and
increase radial diffusivity in conjunction with
© 2017 Oxford University Press

beneﬁcial changes in peripheral median nerve
function (Beaulieu 2002).
Our previous fMRI results showed that while
ipsilesional S1-hand area is deactivated by local
acupuncture, ipsilesional S1-leg area is activated
by distal acupuncture (Maeda et al. 2013b). Thus,
clinically-relevant fractional anisotropy changes
for both local and distal acupuncture were
not diffusely distributed throughout S1-adjacent
white matter, but were instead localized to areas
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adjacent to S1 subregions speciﬁcally targeted
by wrist versus leg acupuncture. Notably, a combined sample of local and distal acupuncture
treated CTS patients showed that improvement
in median nerve latency was associated with
reduction of fractional anisotropy near contralesional S1-hand area following therapy. Hence,
fractional anisotropy reduction in this contralesional region likely plays a role in the common
pathway for both groups in neuroregulatory
control of peripheral nerve function in CTS
(Fig. 7). Notably, while the associations between
fractional anisotropy change and changes in
median nerve latency were provocative, we did
not ﬁnd group-level improvements (i.e. reduction) in fractional anisotropy following acupuncture for any group. The lack of fractional
anisotropy reduction on a group level may have
been due to a longer duration of time required
for structural, in this case white matter, plasticity. Hence, correlations between median nerve
latency improvements and fractional anisotropy
reduction may have been driven by a subset of
highly responsive patients with faster changes
in white matter microstructure. Furthermore,
while local acupuncture increased cortical
representation D2/D3 separation distance in
contralesional S1-hand area, distal acupuncture
did not, suggesting that functional cortical re-
mapping is downstream of peripheral nerve
changes, as both local and distal acupuncture
improved nerve conduction study outcomes,
and that, similar to above, a longer duration of
time is also required for functional plasticity following peripheral nerve improvements. Future
longitudinal studies should sample imaging
outcomes at a greater number of time points
and determine the temporal order of peripheral
versus central changes following acupuncture
therapy.
While the mechanism by which brain-based
plasticity might inﬂuence median nerve function
in CTS is unknown, possibilities include central
autonomic control of the vascular tone for arterioles feeding the vasa nervorum of the median
nerve, as intraneural blood ﬂow is known
to be controlled by sympathetic innervation
(Lundborg 1988). In fact, a recent neuroimaging
meta-analysis noted S1 as part of a network of
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brain regions regulating autonomic, particularly
sympathetic, outﬂow (Beissner et al. 2013).
In addition, our recent study in patients with
chronic pain found that pain-
evoked increase
in S1 connectivity to the anterior/middle insula
cortex was associated with reduced cardiovagal
modulation (Kim et al. 2015). These studies link
S1 with central control of autonomic tone and
future studies should explore if, for example,
S1-
insula connectivity is also associated with
both autonomic (e.g. sympathetic) and median
nerve conduction response to acupuncture in
CTS patients. Another mechanism by which
acupuncture, particularly local acupuncture,
modulates median nerve vasa nervorum blood
ﬂow may be via antidromic vasodilation following stimulation of spinal dorsal roots–an effect
mediated by calcitonin gene-
related peptide
(Sato et al. 1994, 2000). Ultrasound studies
have explored median nerve hypervascularity
(Ghasemi-Esfe et al. 2011; Ooi et al. 2014), a
compensatory response to ischaemia within the
tunnel, and future studies should link median
nerve vascularity with neuroplasticity response
to acupuncture therapy.
We also found that CTS symptom reduction
persists 3 months after cessation of verum
acupuncture therapy. These improvements are
in-line with previous clinical trials of acupuncture for CTS (Yang et al. 2011), which reported
lasting improvements for both symptoms and
nerve conduction latencies, and suggests that
brain neuro-plasticity following therapy can also
be sustained. Interestingly, we found that cortical D2/D3 separation increase following verum
acupuncture predicted sustained reduction in
symptom severity at 3-
month follow-
up, thus
linking improvements in S1 somatotopy with
prediction of long-term clinical outcomes. The
fact that symptom severity reduction immediately after verum acupuncture did not correlate
with D2/D3 separation improvements suggests
a more gradual mechanism by which S1 cortical
plasticity steadily affects plasticity in other brain
regions that play an important role in determining symptom severity ratings, such as prefrontal
cognitive and limbic affective brain regions.
Alternatively, S1 plasticity may require time to
affect median nerve function, potentially by
© 2017 Oxford University Press
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the central autonomic control pathways noted
above, and future studies should also assess
long-term changes in median nerve conduction
latencies to better understand the interrelatedness of plasticity in the central and peripheral
nervous system with patient reported symptom
outcomes.
Limitations to our study should be noted. Due
to the duration of therapy and human subjects
research ethics board stipulations, subjects were
un-blinded as to treatment group following post-
therapy MRI scan session, potentially confounding our ﬁnding of worsening symptom severity
for sham acupuncture at 3-
month follow-
up.
Therefore, links to long-term clinical outcomes
were restricted to the verum group only. Reduced
symptom severity following verum acupuncture
was found to be maintained 3-months following
therapy, consistent with prior clinical trials (Yang
et al. 2011), and our data demonstrated that
such long-term relief may depend on successful
reversal of maladaptive plasticity in S1, i.e. D2/
D3 separation distance (an objective measure).
Thus, un-
blinding post-
therapy may not have
confounded the verum as much as sham acupuncture arm. In addition, we did not correct
for multiple regions of interest in our analyses
linking nerve conduction study changes with longitudinal changes in DTI metrics. However, these
regions of interest were localized in white matter
adjacent to distinct somatotopically-deﬁned subregions of S1. Thus, we made regionally-bounded
hypotheses for these comparisons as regions of
interest were differentially targeted by different
acupuncture intervention groups, allowing for a
region of interest-
speciﬁc hypothesis for each
group.
In conclusion, while both verum and sham
acupuncture reduced CTS symptoms, verum
acupuncture was superior to sham in producing improvements in both peripheral and brain
neurophysiological outcomes. Furthermore,
improvement in functional S1 plasticity immediately following acupuncture predicted long-term
symptom relief. Interestingly, DTI analysis
of white matter microstructure found that
acupuncture at local versus distal acupuncture
sites may improve median nerve function at the
wrist by somatotopically distinct S1-
mediated
© 2017 Oxford University Press

neuroplasticity following therapy. Our study
suggests that acupuncture may improve CTS
pathophysiology by both local and brain-based
mechanisms involving S1 neuroplasticity.
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The extra meridians – the deepest level
V. Hopwood
Clinical Editor, Acupuncture in Physiotherapy

Key concepts

•
•
•
•
•
•
•

The extraordinary vessels lie deeper than the
basic meridian system.
They do not have a direct relationship with
the internal organs.
The Du, Ren and Dai Mai are all singular.
They act as storage reservoirs for Qi.
They also drain off excess energy.
Use of the extraordinary vessels can add a
refinement to an acupuncture treatment and
allow the use of fewer acupoints.
Use of these vessels addresses very complex
symptomatology.

Introduction
The origin of the extraordinary vessels is quite
obscure. They are not specifically mentioned in
the oldest traditional Chinese medicine (TCM)
literature, the Nanjing, but are assembled in
later versions, often being linked with the more
superficial Luo Vessels. The vessels as envisaged in current acupuncture practice are strictly
storage vessels, serving both as a reservoir for
Qi and as an emergency valve to drain off
excess Qi. They all begin on the lower legs or
trunk and ascend the body, with the exception of the Girdle Vessel, Dai Mai. None are
found on the upper limbs. Pirog (1996) makes
the comparison with the vascular structure
of a tree trunk, pumping the reserve energy
upwards.
Correspondence: Dr V. Hopwood, 18 Woodlands
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© 2004 Elsevier

The extra vessels are not used in every patient
treatment; they are almost a kind of back-up
system and are usually used when the patient
is responding only slowly (or not at all) to use
of the regular meridians. They lie deeply in the
tissues, close to the bone, and do not have a
circulation in the same sense as the other meridians, each being described as a closed system.
They are commonly brought into a treatment
protocol as reservoirs of energy, or Qi, and
tapped from one of the regular meridians when
there is a deficiency condition, Xu, either within
the meridian itself or in the connected Zang Fu
organ. They can also be used as an energy sink,
however, when there is a need to absorb energy
quickly and the regular channels will not be able
to contain it – a Shu condition.
With the exception of the Ren Mai and Du
Mai, the extra vessels do not have their own
acupuncture points but serve as a way of ‘joining the dots’ between the points already located
on the regular channels, to redirect the flow
of Qi. These vessels do not have transport or
antique points in the same way as the regular
channels. They are brought into action by the
stimulation of their designated confluent point
or opening point.
It is said that there are only eight of these
extra vessels because they were an attempt
to redefine the body in terms of a three-
dimensional object. Thus, they will deal with the
anteroposterior plane, interior–exterior dimension, superior–inferior and right–left. Each of
the extra vessels corresponds with one of these
planes (Table 1.).
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Table 1. Planes and corresponding extra vessels
Planes

Extra vessels

Anterior–posterior
Interior–exterior
Right–left
Superior–inferior

Ren, Du
Chong Mai, Dai Mai
Yin Chiao Mai, Yang Chiao Mai
Yang Wei Mai, Yin Wei Mai

Each of the extra vessels has corresponding symptoms, which enable the practitioner
to select the appropriate treatment. They are
used in conjunction with ordinary acupuncture
points, but enable a considerable reduction in
the total number of points used. If the underlying theories are well understood, it is often
possible to treat a wide pattern of symptoms
by using a pair of these meridians only.
The extraordinary meridians are not connected to the Zang Fu organs in the same way
as the regular meridians, but are considered to
have an impact on the central nervous system
(CNS), the hormonal system, the genitalia and
the formation of blood cells. The two most
commonly used are the Du and Ren meridians; these have much in common with the 12
regular meridians as they have their own distinct
pathway with named points. They have alternative names:
Du or Governor Vessel
Ren or Conception Vessel.

•
•

Irrespective of Western custom, I prefer to use
the original Chinese terms, Du and Ren, mainly
because they are much less easy to confuse
when abbreviated and written hastily. These two
meridians serve as a central energetic axis for
the body, dividing it into Yin and Yang hemispheres, anterior and posterior.

Du Mai
This meridian starts from the right kidney, runs
downward to the perineum to Ren 1 Huiyin
and then to Du 1 Changqiang, just behind the
anus. From there it ascends in a straight line
up the centre of the spine, passing up over the
head and ending at Du 28 Yinjiao, on the inner
surface of the upper lip. It is said to have a
secondary branch in the lower abdomen linking
it with the Ren Mai.
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This is an essentially Yang meridian and is
said to govern the other six Yang meridians. The
character Du translates as ‘controller’ or ‘governor’. It is associated with the central nervous
system in modern Chinese acupuncture, but this
idea is difficult to confirm in the TCM writings.
The answer may lie in the original ideas on the
contents of the skull, these being deemed to
have most in common with the marrow of the
long bones and to be connected to the kidneys.
While the heart housed the mind and spirit,
the kidney was also associated with consciousness and thought. The Du Mai is nonetheless
regarded as having an influence over mental
illness and problems with the central nervous
system including paralysis, seizures, Windstroke
and Parkinson’s disease. The Chinese say: ‘The
Du Mai belongs to the brain and joins it with
the kidney’.
Du Mai is most closely associated with the
Taiyang, or most superficial meridians, particularly the Small Intestine, which comes quite close
at Small Intestine (SI) 15 Jianzhongzhu. Excess
energy in the meridian will cause stiffness and
rigidity of posture, an exaggerated military bearing, while a lack of energy will bring about a
slumped body posture.
It is generally recommended for any pain
located centrally in the spine and is incorporated
into routine pain relief for musculoskeletal acupuncture when the referred pain is improving
and centralizing, particularly after mobilization.
The points that lie at the same level as the Back
Shu points on the Urinary Bladder channel also
have some influence on the associated organs;
for example, Du 4 Mingmen lies at the same
level as Urinary Bladder (UB1) 23 Shenshu, the
Back Shu point for the kidney.
The Du Mai is seen as a source of general
support, not just that of the spinal column, and
Du points, particularly Du 20 Baihui, are used
in cases of organ prolapse such as haemorrhoids or prolapse of the uterus. As the energy
contained within it is predominantly Yang in
nature, the Du Mai may be used to supplement
Yang Qi. Another major point of the Du Mai
1

In the original usage of this paper, published in 2004, UB was
used as an abbreviation for Urinary Bladder. The more usual one,
BL is now used by AiP.
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is Du 26 Renzhong, which moves stagnation of
Qi and Blood, and is used widely as a resuscitation point for patients. This point is used
to revive a sleepy or fainting patient and has a
strong sensory effect. It is also used for acute
back pain where the spine is laterally deviated
and fixed, and the patient cannot even lie on
a bed for treatment. Needling this point and
encouraging the patient to walk up and down
for about 10 min can be very effective in relieving this type of muscle spasm in the clinic.
The opening point for the Du Mai is SI 3
Houxi.

Ren Mai
The Ren and Du meridians are seen as complementary in terms of energy and, indeed, some
authorities have regarded them as a single vessel, with a closed energy circulation. It has been
suggested that Ren Mai originates in the womb,
but the first external point is Ren 1 Huiyin, in
front of the anus. From here it runs up the
anterior midline to the neck and lower jaw to
the centre of the mentolabial groove, passing
through Stomach (ST) 4 Dicang and bilaterally
entering the eyes at ST 1 Chengqi.
Ren Mai controls the six Yin channels and
the anterior aspect of the body. It is the key to
illnesses affecting the female reproductive system and to the treatment of women in general.
The upper branch supplies the face and eyes,
and can be used in facial paralysis or trigeminal
neuralgia. Ren Mai regulates the Yin energy
throughout the Sanjiao, acting as a drain when
the Yin energy is abundant and as a reservoir
that can be tapped when in short supply. When
the Ren Mai absorbs excess energy, it also
absorbs the pathogens, neutralizing them.
The Ren Mai is the first choice for any kind
of stagnation, making it influential in both respiratory and gastrointestinal disorders. It has a
close relationship with the lungs. The opening
point is Lung (LU) 7 Lieque, which can be used
in all ‘sticky’ lung conditions such as emphysema, bronchitis, chronic congestive disease and
congestion of the mucous membranes found in
some types of sinusitis. Perhaps surprisingly, it
is suggested for some skin conditions – those
© 2004 Elsevier

arising from any form of stagnation. It is also
useful when there is a problem with the distribution of body fluids throughout the Sanjiao.
The Ren Mai is linked with female fertility, and the Chinese claim that it is in charge
of pregnancy. The following quote from the
Su Wen (Chapter on Innate Vitality, Familiar
Conversations section) indicates the transition
from potential fertility to menopause:
“A woman starts her period at the age of 14, when
Ren Mai is unblocked and the pulse at Liver (LR)
3 Taichong is full. She is then capable of having
a child . . . At the age of 49 Ren Mai is empty
and the pulse at LR 3 is forceless. Menstruation is
exhausted and she cannot have a child.”
There are particular points along the meridian
that have defined functions: Ren 2 Qugu and
Ren 3 Zhongji for urinary problems, Ren 3 and
Ren 4 Guanyuan for genital conditions, and
Ren 6 Qihai – the ‘sea of energy’ – for general
debility. Ren 9 Shuifen is used for general fluid
regulation, Ren 12 Zhongwan for gastric disturbances, Ren 17 Shanzhong for lung conditions
and Ren 22 Tiantu for acute asthma.
The Ren Mai can be chosen as the main
meridian for treatment if there is a lack of the
Yin substances such as Yin Qi and Blood in the
kidney or liver. It is also frequently selected to
treat lung conditions.
The opening point for the Ren Mai is LU 7
Lieque.

Chong Mai
The Chong Mai has two alternative names: the
Penetrating or Vital Vessel. It is regarded as
the main store of ancestral energy. It is paired
and originates from the kidneys, specifically the
adrenal glands, and in the usual descriptions
descends to the genitals and splits into two
branches, an anterior and a posterior branch
(Fig. 1). The anterior branch follows the Ren
channel to Ren 4 Guanyuan, where it connects
with the Kidney meridian at Kidney (KI) 11
Henggu. From KI 12 Dahe, a branch resurfaces
and runs up the anterior chest wall to the neck
and face where it circles the lips. The posterior
branch is described as ascending in front of
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Figure 1. Chong Mai. Redrawn with kind permission
from Low (1983)

the spine. The meridian is also, less commonly,
said to have a lower branch, leaving the main
channel at ST 30 Biguan, running down the
medial aspect of the lower limb as far as KI
4 Dazhong, where it divides, with one branch
following the Kidney meridian and the other
passing to LR 3 Taichong.
The lower branch of the Chong Mai is said
to join the three Yin meridians of the lower
limb, perhaps in the region of Spleen (SP) 6
Sanyinjiao, and the meridian has a link with
both spleen and stomach function. The reason
for the opening or master point being given as
SP 4 Gongsun is that, although the course of
the Chong Mai relates it to the Kidney meridian, it is closer functionally to the spleen.
The meridian is sometimes known as the
‘sea of blood’, perhaps because of a primitive
48

attempt to map arterial circulation, basing it
on the abdominal aorta and noting that the
extended branches cross several pulse points.
This name may also arise from the connection
with the uterus and menstruation. Low (1983
p. 154) quotes a charming translation from
the Ling Shu (Ch. 65), explaining the difference
between the Chong Mai in men and women:
“The Yellow Emperor asked: ‘Does the fact that
women have no beard or moustache mean that they
have no blood or energy?’
“Chi-
Po replied: ‘The connective (Chong Mai)
and Conception (Ren) meridians are both originated
from the womb, and they travel upwards along the
spine and are the sea of meridians. Their superficial
branches travel along the abdominal region and
upward to meet at the throat, and then separating
from each other to link with the lips and mouth.
When their blood and energy are in abundance, their
skin will be hot and full of muscles: when their blood
alone is in abundance, it will penetrate into the skin
and they will grow fine hair. Now, the physiological
characteristics of women are such that that they will
have an excess of energy but a deficiency of blood,
because their blood is periodically draining (namely,
they have menstruation) with the result that the
Chong Mai and the Ren meridian become incapable
of nourishing the mouth and lips which explains why
women do not have beards or moustaches.”
This meridian is also sometimes referred to as
the ‘sea of the twelve meridians’ because it is
said to have so many internal connections, particularly in the chest and abdomen. The main
symptoms of the Chong Mai are pains in the
heart, tightness and discomfort in the chest, and
abdominal swelling with intestinal gas pushing
up against the diaphragm. The patients often
suffer from abdominal pain after eating with
audible peristalsis, borborygmus. There may be
other symptoms, such as vomiting or palpitations with bradycardia. Treatment is aimed at
‘flushing’ the system and reversing rebellious
Qi. The combination of SP 4 Gongsun and
Pericardium (PC) 6 Neiguan is often effective.
In spite of the quote from the Yellow
Emperor from the Ling Shu, the Chong Mai
does not appear to be particularly concerned
with symptoms affecting the genitals, although
© 2004 Elsevier
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it can be used when menstruation is decreased
or abnormal. It is used in general cases of blood
deficiency. The Chong Mai is particularly useful
when symptoms include stagnation of blood
and is often used in conjunction with the linked
extraordinary meridian, Yin Wei Mai (described
below). It is similar in use to the Liver meridian, perhaps explaining why the linked point
LR 3 Taichong can be so effective in many
conditions. The Chong Mai is quite similar in
function to the Ren meridian but has a more
direct effect on digestion and blood stagnation
and rather less on the kidneys and lungs.
The opening point for the Chong Mai is SP
4 Gongsun.

Dai Mai or Girdle Vessel
This meridian is singular and runs around the
abdomen just like a belt; it is, in fact, the only
meridian with a horizontal trajectory (Fig. 2). It
is said to bind all the meridians that ascend or
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Figure 2. Dai Mai. Redrawn with kind permission from
Low (1983)
© 2004 Elsevier

descend the trunk, providing support to them
while having no clear direction of flow.
The Dai Mai receives energy from the liver
and the gall bladder, and probably from the
kidney. There are Liver and Gall Bladder points
along its course and it is linked with Gall
Bladder (GB) 26 of the same name, Daimai.
Low (1983) suggests that the integrity of this
vessel is maintained by the energy in the Stomach
meridian. The concept of a support system, or
even a corset, is confirmed by the characteristic
symptoms. The patient feels as though ‘sitting
in water’ and complains of a bloated abdomen
and a stretched or sagging waist. The Dai Mai
is particularly associated with congestion or
stagnation in the lower abdomen in female
patients, and there may be accompanying leuco
rrhoea. It is clearly indicated as a supportive
structure in late pregnancy, and some authorities claim that injuring the Dai Mai can cause
abortion. It can be used to treat headaches
when these are associated with the liver or gall
bladder.
It is an interesting paradox that most symptoms directly associated with the Dai Mai
directly concern the lower part of the body,
whereas the indication for GB 41 Zulinqi, the
opening point, are all to do with the upper
body; indeed, even the name indicates this –
‘foot overlooking tears’. It has been suggested
that the Dai Mai really does work like a belt
cutting the body in two, and that sometimes it
needs to be loosened to allow the two halves to
communicate more freely. If the Yang remains
in the head and the Yin becomes dominant in
the lower body, the resulting symptoms would
include headaches, dizziness and visual symptoms, with cold and weakness in the lumbar
area, gravitational oedema, cold legs and chronic
leucorrhoea.
The theoretical basis of the extraordinary
meridians may seem rather obscure and not
particularly relevant to modern acupuncture,
but the following quotation from Pirog (1996,
p 199) is illuminating:
“It may well be that modern, urban life with its
continuous stimulation of the sympathetic nervous
system, has altered the appearance of some cases of
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Yang vacuity. Excessive use of the eyes (for driving,
reading, operating computers, watching television)
combined with a continuous sense of urgency tend to
agitate the mind and keep the energy focused in the
head. Meanwhile a lack of exercise and a general
‘couch potato’ body posture cause the back and lower
limbs to deteriorate. The resulting modern stress disorder bears little resemblance to the Yin vacuity patterns that are typically called upon to explain spirit
disturbance and ‘rising Fire’ symptoms in historical
Chinese medicine.”
Loosening of the girdle by using GB 41 Zulinqi
and the coupled point San Jiao (SJ) 5 Waiguan,
allowing the Yang Qi to flow freely back to the
kidneys, may be helpful for these patients and
prevent the slow development of more serious
stagnation and heat conditions. Of course, lifestyle advice is always useful.
The opening point for the Dai Mai is GB 41
Zulinqi.
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Yang Chiao Mai and Yin Chiao
Mai
These two vessels form a balanced pair starting from the lateral or medial Yin Chiao Mai
aspects of the heel and running up the Yang
or Yin aspects of the lower limb (Fig. 3. & Fig.
4.). The Yang Chiao Mai is considered to be a
secondary vessel to the Urinary Bladder (UB)
meridian, whereas the Yin Chiao Mai is considered to be secondary to the Kidney meridian.
Both of these meridians are involved in fluid
metabolism. The character ‘Chiao’ in this context translates as the motion of lifting up the
feet. For this reason they are also often called
the Yang or Yin Heel Vessels. The implication
is that they are mostly to do with motion and
balance, and therefore influence the muscular
structures of the lower limb. The Yin Chiao
Mai is also linked to the general health of the
female reproductive organs.
The Yang Chiao Mai starts from UB 62
Shenmai, runs up to UB 61 Pushen at the ankle
and then up the outside of the leg to UB 59
Fuyang and GB 29 Femur Juliao. It then passes
laterally up the trunk to SI 10 Naoshu, over the
shoulder to Lower Intestine (LI) 15 Jianyu and
LI 16 Jugu, up the lateral aspect of the neck to
50
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Figure 3. Yang Chiao Mai. Redrawn with kind
permission from Low (1983)

Stomach (ST) 4 Dicang and ST 3 Nose Juliao
and, passing through UB 1 Jingming, terminates
at GB 20 Fengchi.
The Yin Chiao Mai starts at KI 2 Rangu,
ascends the medial aspect of the leg, passing
through KI 6 Zhaohai and KI 8 Jiaoxin, running up to the inguinal ligament. It then enters
the genitalia and runs from there up the anterior
abdominal and thoracic wall to the clavicular
region. It then reappears on the surface to run
up the neck to ST 9 Renying and finally to UB
© 2004 Elsevier
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Figure 4. Yin Chiao Mai. Redrawn with kind permission
from Low (1983)

1 Jingming, where it connects with the UB
meridian.
There is an intriguing TCM theory of reciprocal muscle activity inherent in the theory linking these two meridians. If there is excess in the
Yang Chiao, the muscles on the lateral aspect of
the lower limb tend to become tight, while the
muscles on the medial aspect of the limb tend
to slacken, and vice versa with excess in the Yin
meridian causing cramping on the medial aspect
of the limb. Although this does indeed occur,
careful palpation is needed to detect it, as there
is rarely a gross inequality of muscle tone.
© 2004 Elsevier

There is also an effect on vision, allowing
the therapist to distinguish between the effects
of the two meridians. Excess in the Yang
Chiao causes red, irritated eyes unable to close,
whereas an excess in the Yin channel means
that the patient is sleepy and has difficulty
opening the eyes at all. These meridians are
also traditionally associated with epilepsy; fits
occurring during the day are said to be due to
excess in the Yin Chiao Mai, whereas those at
night indicate excess in the Yang Chiao Mai.
(Normal patterns are general predominance of
Yang energy during the day and of Yin energy
during the night.)
These two meridians are considered to
be able to help harmonize the spirit and to
encourage the movement of energy up towards
the head. Yang Chiao Mai is recommended for
use in rheumatoid arthritis, where red, swollen
and hot joints indicate an excess of Yang. The
technique is to drain the meridian. If a single
Yang Chiao Mai is affected, this will lead to a
unilateral stiffness and the patient will tend to
lean towards the affected side – recognizable
symptoms of the sequelae of stroke.
The opening point for the Yang Chiao Mai
is UB 62 Shenmai. The opening point for Yin
Chiao Mai is KI 6 Zaohai.

Yang Wei Mai and Yin Wei Mai
This is another commonly used pairing.
In this final pairing of extraordinary vessels,
the character ‘Wei’ in Wei Qi was not understood in quite the same way, meaning less of an
activity, more a state of readiness. The function
of the Yang Wei Mai was to tie together all the
Yang meridians, thus maintaining the integrity
of the pathways – ‘lacing it up tight’ (Pirog
1996), and the Yin Wei Mai is seen in a similar
way. Some authorities therefore refer to them
as the Yin or Yang Regulating Vessels. The Yin
Wei Mai is seen as essentially controlling the
interior and the Yang Wei Mai the exterior.
The Yang Wei Mai is considered as a secondary vessel to the Urinary Bladder; it starts at
UB 63 Yinmen and ascends the lateral aspect
of the leg through GB 35 Yangjiao, through the
lateral area of the abdomen and chest to SI 10
Naoshu (Fig. 5). It then travels through SJ 15
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Figure 6. Yin Wei Mai. Redrawn with kind permission
from Low (1983)
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Figure 5. Yang Wei Mai. Redrawn with kind permission
from Low (1983)

Jianliao, GB 21 Jianjing and up through a number of GB points, ST 8 Touwei and finishes
at Du 15 Yamen. Connections with the Gall
Bladder, Stomach, Small Intestine, Sanjiao and
Du meridians are evident.
Problems within this meridian tend to be
superficial, often manifesting as skin conditions
such as acne or boils. As the Yang Wei Mai
is sometimes described as a network winding
52

around the body supporting the muscles and
keeping them tight, a lack of energy will cause
low muscle tone, perhaps muscle weakness and
hypermobility of the joints. A relaxation in
function also predisposes the surface tissues to
invasion by pathogenic factors, most particularly
Wind. This means that the opening point, SJ 5
Waiguan, is used generally to augment defensive
Qi and expel the pathogen Wind.
Yin Wei Mai, like Yin Chiao Mai, is considered
as a secondary vessel to the kidney; it starts at
KI 9 Zhubin and ascends to the abdomen and
SP 13 Fushe. It runs upwards through SP 15
Daheng, SP 16 Fuai and LR 14 Qimen. It then
runs centrally to Ren 22 Tiantu and finishes at
Ren 23 Lianquan (Fig. 6).
This meridian has a much deeper effect than
its companion, the Yang Wei Mai, and displays
© 2004 Elsevier
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symptoms in the main Zang Fu organs. These
can include pain in the heart region, a heavy
sensation in the chest and difficulty with respiration, pain in the genitalia, stomach problems,
diarrhoea and rectal prolapse. It is also associated with mental symptoms such as fear and
depression. According to Low (1983 p. 164):

disease to regulate both spiritual and physical
aspects. They can also be used in digestive
problems involving the spleen or counterflow
of Qi. They will move blood stasis and treat
blood deficiency, and can be used for gynaecological problems.

“Classically, when Yin Wei is affected the patient is
easily angered, groans with anguish and complains
of pains in the heart. It has in fact been said that
if Yin Wei is affected there must be some cardiac
discomfort present. Yin becomes blood, blood belongs
to the heart, thus the heart becomes painful.”

Ren Mai and Yin Chiao Mai
This is another pairing that is frequently used for
women’s health problems, and also any problem
involving Yin energies. These meridians have
an effect on water metabolism throughout the
Sanjiao. There is also an emphasis on symptoms arising near the anterior abdominal wall
and those arising in the throat and lungs. The
Ren Mai is always considered for abdominal
disorders.
It is not always necessary to needle both
components of an extraordinary meridian pair;
as this form of treatment can be profound,
decide which answers the predominant symptoms and use only that component at the first
treatment. If there is little or no response,
use the full pair the next time. When using
the extraordinary meridians in pairs there is a
convention that not all four points need to be
used, just a diagonal pair. The most important
key point need be needled on only one side: the
left side for male patients and the right side for
female patients. The secondary point is then
needled on the opposite side. Remove needles
in the reverse order. It is debatable whether
this ordering really makes any difference to the
result – authorities are divided over it – but
using fewer, well-
chosen needles is always a
good idea.
Body points can also be used at the same
time; the actual treatment points may well be
selected first, with the extraordinary vessel
chosen to support the treatment aims. It is
preferable only to use points that are actually
on the meridian selected, although other points
with a clear theoretical TCM connection can be
considered.

The TCM texts suggest that the two regulating
vessels work best when they work together;
failing to connect will cause a loss of willpower
and a weakening of physical strength.
The opening point for the Yang Wei Mai is
SJ 5 Waiguan and that for the Yin Wei Mai is
PC 6 Neiguan.

Paired extraordinary meridians
(Table 2.)
Dai Mai and Yang Wei Mai
This pairing is frequently used in women’s
health, most commonly for menstrual disorders,
particularly those involving a cyclical tendency
to migraine. It can also be used for an excess
of superficial energy. This combination is
chosen when the symptoms are predominantly
lateral and involve rising Yang or weakness of
the abdominal wall or back. Basically, their use
causes Yang to descend, and supports or binds
the external structures.
Du Mai and Yang Chiao Mai
This pairing is commonly used for neurological problems affecting the spinal nerves or the
brain. It is also used for joint problems in the
head, neck and back, and tends to be selected
more frequently for male ailments. These meridians are said to store and then redistribute Yang
energy.
Chong Mai and Yin Wei Mai
These are often used when there is a thyroid
problem. These two meridians have an effect
on the deeper structures and are used in heart
© 2004 Elsevier

Use in physiotherapy
Extraordinary meridians are an interesting
concept, uniting large areas of TCM theory and
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Table 2. Use of the paired extraordinary meridians
Coupled meridians
Dai Mai (hormonal influence)
Du Mai (CNS influence)
Chong Mai (hormonal influence)
Ren Mai (CNS influence)

Paired points
Yang Wei Mai (CNS influence)
Yang Chiao Mai (hormonal influence)
Yin Wei Mai (CNS influence)
Yin Chiao Mai (hormonal influence)

enabling a more subtle and economical use of
acupoints. The practitioner is not likely to want
to access this additional resource with every
treatment – nor should they. These meridians
are most appropriate when the situation is a
chronic one and is perhaps not resolving with
more orthodox acupuncture treatment. Use of
the extraordinary meridians usually calls upon
the body’s reserves. Not all patients can respond
to this. Care must be taken with patients who
are suffering from long-
term debilitating
diseases: the kidney energies are not infinite.
However, use of the Chong Mai and Dai Mai in

GB 41
SI 3
SP 4
LU 7

SJ 5
UB 62
PC 6
KI 6

particular can sometimes produce good results
in patients presenting with long-
term joint
pain but who appear to have general low-grade
health problems.
There is some discussion about the effect of
acupuncture on the hormonal system generally
and on the pituitary in particular. Most of the
clinical effect seems to depend on needling UB
1 Jingming, which is not recommended to any
but the most adventurous acupuncturist.
Low (1983) writes about the use of these
meridians, suggesting that a boost of cortisone
can be achieved by tonifying the following

Table 3. Case history
Female, 66 years old, recent hospital discharge after serious gastrointestinal problem diagnosed as ‘diverticulitis’. Has had heavy doses of
antibiotics and remained in hospital for several weeks ‘under observation’ with a high temperature. Now lacking in energy, sleepy and
generally uncomfortable.
Suffers from chronic asthma. Shooting pains in right hip, and tingling and numbness in both feet. Nothing indicating back problems. No
appetite.
Impression:
Spleen Qi Xu, underlying undefined deficiencies, maybe Kidney Yin?
Treatment 1 points:
•

SJ 5 Waiguan and GB 41 Zulinqi, to relink top and bottom Qi

•

GB 34 Yanglingquan and GB 43 Xiaxi for right hip pain

•

SP 6 Sanyinjiao for poor lower leg circulation (skin condition too fragile for this point, so SP 10 substituted)

•

Yintang to lift spirits

•

Needles retained for 20 min. See in 1 week.

Treatment 2:
Claimed to have been completely ‘wiped out’ by treatment; spent 3 days sleeping. Now a little brighter. Some pain relief, less tingling.
Repeated points using SP 6 Sanyinjiao as skin was much improved. Needles retained for only 10 min.
Treatment 3:
Similar response; drowsy for 4 days, but now much better. Pain mostly gone, much brighter in herself. Feels she had a healing crisis. A
general Qi boost now given:
•

KI 3 Taixi

•

SP 6 Sanyinjiao

•

ST 36 Zusanli

•

Yintang

•

Needles retained for 20 min.

Treatments 4 and 5:
Much better, normal appetite, bright, attentive, out walking. No further pain. Discharged. The initial work with the extraordinary
meridians may have been too strong, but certainly produced results in this patient.
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points when it is desirable to wean the patient
off oral steroids:
KI 2 Rangu
SP 2 Dadu
GB 39 Xuanzhong
GB 25 Jingmen
a ‘special point’ between C3/4
UB 23 Shenshu.
Low also recommends this formula for use in
rheumatoid arthritis or asthma. While interesting clinically, and quite widely used, there does
not appear to be any research evidence for this
combination of points, although acupuncture
has been shown to increase the concentration
of adrenocorticotrophic hormone (ACTH)
(Nappi et al. 1982). This occurs as a consequence of stimulating the pituitary, usually
through the needling of UB 1 Jingming, and
could be responsible for an increased release of
corticosteroids from the adrenal cortex.

•
•
•
•
•
•

Case history
See Table 3.
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Extra Points: clearing up the confusion
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Abstract
The World Health Organization (WHO) acknowledges 48 Extra Points, however it can be
difficult to interpret with clarity the texts in which they appear, as some authors either use a
non-WHO system or do not acknowledge certain points at all. This causes confusion and can
have repercussions on any practitioner wishing to correctly notate and convey information
to other practitioners. In addition, researchers may also find dissemination of information to
practitioners difficult if there is a lack of understanding of the standardized description and
location of points. This article compares the Extra Points listed in three mainstream texts in
terms of name and point description, and suggests some ideas for point usage.
Keywords: Extra Points, non-
meridian points, relevant anatomy and physiology, standard
nomenclature.

Introduction
Extra Points should be termed extraordinary
points (Deadman et al. 2006) and are not found
within the classical Chinese texts. It appears
from the literature that some points have evolved
over time, with a varying array of nomenclature
used to describe them. The discrepancies arose
because two of the leading Chinese acupuncture authorities, the State Bureau of Technical
Supervision and the Shanghai College of
Traditional Medicine (Zhenguo 2008), adopted
differing numbering systems. The World Health
Organization (WHO) (2008) subsequently
attempted to standardize the nomenclature in
1984 with the acknowledgement of 31 points,
but then had to review the situation again in
1985. Following the deliberations of a WHO
working group, on the basis of a number of
Correspondence: Lesley Pattenden, Hillyfields Surgery,
Winscombe, Somerset, BS25 1AF, UK (email: lesley.
pattenden@yahoo.com)
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Table 1. Summary of WHO selection criteria for Extra Points
in 1985 (2008)
1. Points should have a clear anatomical location
2. Points should be at least 0.5 cun away from a classical
acupuncture point
3. Points should be in common use
4. Points should be clinically effective
5. If points have the same name, then a prefix should be
added

selection criteria (Table 1), a further five points
were added to the list and 12 new points thus
making 48 in total.
In order to make the points list more standardized, the WHO aligned points to anatomical
regions working from proximal to distal and
from medial to lateral (if at the same level).
Therefore, the acronyms of HN (head and
neck), CA (chest and abdomen), B (back), UE
(upper extremities) and LE (lower extremities)
were accepted as anatomical descriptions. Other
systems appear less organized in this respect
and different authors have used alternative
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Table 2. Extra Points of the head and neck: comparisons between texts
Extra Points: head and neck (Toujing)
WHO
number

WHO name
(Pinyin)

Lian et al. (2005)
(English translation) Deadman (2006)

YinYangHouse
(online)
Location

1

EX-HN 1

Sishencong**

Four Alert Spirit

M-HN-1

Gods
Cleverness

1 cun anterior/posterior/medial/
lateral to GV 20

2

EX-HN 2

Dangyang

Toward the Yang

x

x

On the anterior midline (du mai),
between the eyebrows

3

EX-HN 3

Yintang

Hall of Impression

M-HN-3

Hall of Seal

Midway between medial end of
eyebrows

4

EX-HN 4

Yuyao

Fish Waist

M-HN-6

Fish Loin

Midpoint of eyebrow in a depression
above the pupil

5

EX-HN 5

Taiyang

Supreme Yang

M-HN-9

Great Sun

Outer cantus of eye/lateral end
of eyebrow on a line drawn
approximately 1 cun behind

6

EX-HN 6

Erjian

Ear Tip

M-HN-10

Ear Apex

Ear folded downward – highest point
of superior crease with ear folded

7

EX-HN 7

Qiuhou

Behind the Ball

x

x

Inferior border of the orbit 3/4
distance from inner canthus

8

EX-HN 8

Shangyinxiang

Upper LI 20

M-HN-14
(Bitong)

Nose Opening Highest point of naso-labial groove
between bone and cartilage

9

EX-HN 9

Neiyingxiang

Inner LI 20

x

x

Inside the nostril between cartilage
and muscle

10

EX-HN 10

Juquan

Gathering Source

x

x

Midpoint on the dorsal midline of
the tongue

11

EX-HN 11

Haiquan

Sea Source

M-HN-37

x

Midpoint on the frenulum

12

EX-HN 12

Jinjin

Golden Fluid

M-HN-20 (left)

Golden Fluid

Veins on tongue laterally and }

13

EX-HN 13

Yuye

Jade Fluid

M-HN-20 (right)

Jade Fluid

either side of frenulum }

14

EX-HN 14

Yiming

Dim Eyesight (clear x
again)

Eye
Brightening

1 cun posterior to TE 17

15

EX-HN 15

Jiangbailao**

Tuberculosis in the
Neck

Hundred
Labours

2 cun above GV 14 and 1 cun lateral

Additional points – Deadman
M-HN 18 Jiachengjiang
M-HN54 Anmian**
Additional points – Yinyanghouse
Qianzheng (One Hole)
Biyan (Eyes of Nose)
Anmian (Peaceful Sleep)**
Tian Dong (Sky Movement)
Shangming (Upper Brightness)

M-HN-30
(Bailao)

1 cun lateral to CV 24
Behind the ear, midway between GB 20 and TE 17 (close to GB 12)
0.5–1 cun anterior to the auricular lobe
Lateral to the midline and midpoint of nose between the hard and the soft tissues
Midpoint between TE 17 and GB 20 (same as M-HN-54)
Centre point between GV 14 and CV 22, below SI 16 and behind LI 17 at the corner of the
neck and shoulder
Directly below the midpoint of the arch of the eyebrow just under the superior border of the
orbit (below Yuyao)

**Common points used within physiotherapy scope

systems, thus adding to the confusion. Lian
et al. (2005) uses AH (arm and hand) instead of
UE, and LF (leg and foot) instead of LE, even
though the numbering of points is in line with
the WHO. Deadman et al. (2006) is very similar
to the WHO system in its use of the areas of
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head, trunk and limbs to describe points, but
has three notable differences: the numbering
system is different (distal to proximal), all of
the points have the prefix of M instead of
EX, and B is interpreted as Back and Waist
(BW). All of this makes comparisons between
© 2018 Acupuncture Association of Chartered Physiotherapists
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Table 3. Extra Points of the chest, abdomen and back: comparisons between texts
Extra Points chest and abdomen/back (Xiongfu and Bei)
WHO
number

WHO name
(Pinyin)

Lian et al. (2005)
(English translation) Deadman (2006)

Yinyanghouse
(online)
Location

16

EX-CA 1

Zigong

Uterus

M-CA-18

Uterus Point
(Zigongxue)

4 cun below umbilicus, 3 cun lateral
to Ren 3

17

EX–B 1

Dingchuan

Calm Dyspnoea

M-BW-1

Stop Asthma

0.5 cun lateral to GV 14

18

EX–B 2

Jaiji**

Hua Tuo’s
M-BW-35
Paravertebral Points

Hair Clip
(Huatuojiaji)

17 points from T1-L5, 0.5 lateral
to midline in depressions below the
spinous processes

19

EX–B 3

Weiwangxiashu

Lower Transport
Point of the
Stomach Cavity

x

1.5 cun lateral to a depression below
T8 spinous process (bilaterally)

20

EX–B 4

Pigen

Root of Abdominal x
Swelling

x

3.5 cun lateral to a depression below
L1 spinous process (bilaterally)

21

EX–B 5

Xiazhishi

Transport Point of
the Lower Pole

x

x

Midline in a depression below L3
spinous process

22

EX–B 6

Yaoyi

Serving the Lumbar x
Region

x

3 cun lateral to the depression below
L4 spinous process

23

EX–B 7

Yaoyan**

Lumbar Eyes

M-BW-24

Eye of the
Lumbar

3.5 cun lateral to a depression below
L4 spinous process

24

EX–B 8

Shiqizhui**

Seventeenth
Vertebra

M-BW-25

17th Vertebra
(Josen)

Midline in a depression below L5
spinous process

25

EX–B 9

Yaoqi

Peculiar of the
Lumbar Region

x

x

2 cun above coccyx in midline

Additional points – Deadman
M-CA-4 Tituo
M-CA-23 Sanjiaojiu
M-BW-6 Huanmen

M-BW-12

4 cun lateral to midline level with CV 4
Three points (apex of triangle CV 8) with the sides the length of the patient’s smile
1.5 cun lateral to the prominence of T5

Additional points – Yinyanghouse
Qipang (navel triangle points)
Same as M-CA-23 (Deadman)
Huatuojiaji points from C7-S5
**Common points used within physiotherapy scope

texts difficult. Tables 2–5 summarize the
variations in nomenclature from three texts in
wide use.

Discussion
Extra Points are said to be non-meridian points
although it is acknowledged that some are
located on the lines of meridians, for example
Yintang which is on the Governor Vessel meridian, Xiyan which is on the Stomach and Spleen
meridians, and Weiwangxiashu which is on the
Bladder meridian. Unlike the rest of the meridian pathways, these points do not conform to
channel energy associated with the circulation
of Qi and thus are not necessarily associated
with maintenance of homeostasis. As a result,
© 2018 Acupuncture Association of Chartered Physiotherapists

channel theories become difficult to align in
terms of traditional Chinese medical (TCM)
practice. As Extra Points, by definition, have
a fixed position anatomically, this distinguishes
them from Ah Shi points which are traditionally accepted as having an unfixed position.
Both classifications of points may demonstrate
tenderness and pain, but their fixed/unfixed
locations become the determining feature.
A consideration for acceptance onto the
WHO list was that any Extra Point had to
have a clear anatomical location. All names of
acupuncture points have a Pinyin origin which
is the phonetic system used to spell out Chinese
words (developed in 1958 and officially accepted
by the People’s Republic of China in 1979).
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Extra Points: clearing up the confusion
Table 4. Extra Points of the upper extremities: comparisons between texts
Extra Points of the upper extremities (Shangzhi)
WHO
number

WHO name
(Pinyin)

Yinyanghouse
Lian et al. (2005)
Location
(English translation) Deadman (2006)* (online)

26

EX-UE 1

Zhoujian

Elbow Tip

M-UE-46

x

Elbow flexed at 90° -on the tip of
the olecranon

27

EX-UE 2

Erbai

Two Whites

M-UE-29

Two Whites

Two points 4 cun proximal to distal
wrist crease either side of Palmaris
Longus

28

EX-UE 3

Zhongquan

Middle Source

x

x

On dorsal wrist crease, in the
depression radial to Extensor
Digitorum Communis

29

EX-UE 4

Zhongkui

Ringleader in the
Centre

x

x

Dorsal surface of middle finger
in the middle of the proximal
interphalangeal joint

30

EX-UE 5

Dagukong

Great Crevice

x

x

On the extensor side of the thumb
in the middle of the interphalangeal
joint

31

EX-UE 6

Xiaogukong

Little Crevice

x

x

On the extensor side of the little
finger in the middle of the proximal
interphalangeal joint

32

EX-UE 7

Yaotongdian**

Lumbago Points

M-UE-19
(Yaotongxue)

Low Back
Pain Point

Two points-one between second
and third metacarpals and the other
between fourth and fifth metacarpals

33

EX-UE 8

Wailaogong**

Stiff Neck
(Laozhen)

M-UE-24
(Luozhen)

Falling Down
from Pillow

On the dorsum of the hand between
second and third metacarpals, 0.5 cun
proximal to the metacarpal-phalangeal
joints

34

EX-UE 9

Baxie**

Against Eight
Pathogens

M-UE-22

Eight Ghosts

Four points between the metacarpo-
phalangeal joints at the dividing line
between red and white flesh at the
border of the interdigital skin

35

EX-UE 10

Sifeng

Four Seams

M-UE-2

Four Cracks

Volar surface of the hand in
the middle of the proximal
interphalangeal joints

36

EX-UE 11

Shixuan

Ten Diffusions

M-UE-1

Ten
Dispersing

Five points in the centre of each
fingertip 0.1 cun from the free end
of the nails

Additional points – Deadman
M-UE-48 Jianyu**

On the anterior aspect of the shoulder, midway between the axillary crease and LI 15

Additional points – Yinyanghouse
Jianqian (Front of Shoulder)**
Same as M-UE-48
(Deadman)
* All points noted as EX-AH (arm and hand)
**Common points used within physiotherapy scope

These convey some of the descriptions of
points in terms of possible needling technique
and location. For example, EX-HN 2 Dangyang
describes the point in Pinyin as “towards the
yang,” indicating that the direction of needling is
towards GV 20 where all the six Yang meridians
are said to meet. Other locations can be more
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anatomically precise; EX-LE 8 Neihuaijian and
EX-LE 9 Waihuaijian are both on the highest prominence of the medial malleolus and
lateral malleolus respectively thus both are easy
to locate. In line with Pinyin descriptions of
ordinary meridians, analogies associated with
the environment are also often used to describe
© 2018 Acupuncture Association of Chartered Physiotherapists
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Table 5. Extra Points of the lower extremities: comparisons between texts
Extra Points lower extremities (Xiazhi)
WHO
number

WHO name
(Pinyin)

Lian et al. (2005)
(English translation) Deadman (2006)

Yinyanghouse
(online)
Location

37

EX-LE 1

Kangu

Hip Bone

x

x

Two points above knee joint 1.5 cun
either side of ST 34

38

EX-LE 2

Heding**

Crane’s Summit

M-LE-27

Top Crane

In a depression in the middle of the
superior border of the patella

39

EX-LE 3

Xinei (Bai Chong
Wo)

Hundred Insect
Burrow

M-LE-34
(Basichongwo)

x

With knee flexed, 3 cun above medial
border of patella (1 cun above SP 10)

40

EX-LE 4

Neixiyan

Inner Eye of Knee

x

x

With knee flexed, in a depression
medial to patella ligament opposite
ST 35

41

EX-LE 5

Xiyan**

Eyes of Knee

M-LE-16

Eye of Knee

ST 35 and EX-LE 4

42

EX-LE 6

Dannang

Gall Bladder Point

M-LE-23
(Dannangxue)

GB Point

2 cun below GB 34 on the GB
channel

43

EX-LE 7

Lanwei

Appendix

M-LE-13
(Lanweixue)

Appendix
Point

5 cun below ST 35, 2 cun below ST
36 on the Stomach channel

44

EX-LE 8

Neihuaijian

Tip of Inside Ankle x

x

Highest prominence of the medial
malleolus

45

EX-LE 9

Waihauaijian

Tip of Outside
Ankle

x

x

Highest prominence of the lateral
malleolus

46

EX-LE 10

Bafeng**

Against Eight
Winds

M-LE-34

Eight Winds

Four points between the metatarsal-
phalangeal joints at the border of the
interdigital skin and between red and
white skin

47

EX-LE 11

Duyin

Only Yin

x

x

On the plantar aspect of second toes
at the distal interphalangeal joint

48

EX-LE 12

Qiduan

Qi Ends

x

x

Five points on the tip of each toe
0.1 cun from the nail border

Additional Points -Yinyanghouse
Neimadian
Naoquin (Clear the Brain)
Shimian (Lost Sleep)

7 cun above medial malleolus and 0.5 cun from the posterior edge of the
tibia
2 cun proximal to ST 41 on the line between ST 36-ST 41
In the centre of the heel on the bottom of the foot

*All points noted as EX-LF (leg and foot)
**Common points used within physiotherapy scope

points and their locations. Descriptors relating
to waterflow, mountains, valleys, architectural
structures, animals and plants are used to define
their locations, with examples including EX-HN
11 Haiquan (Sea Source), EX-UE 5 Dagukong
(Great Crevice) and EX-
UE 6 Xiaogukong
(Little Crevice). It is difficult to find specific
examples of the criterion that states that a
prefix should be added to points with the same
name. As Pinyin names usually have several
components, many names (both on meridians
and Extra Points) contain similar descriptions
(-shu, -gu, -shi, -yan and nei-). On a review of
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the whole list of 361 points in Deadman et al.
(2006), there appear to be no Extra Points with
prefixes that distinguish them from a similar
name on an ordinary meridian.
Continuing with the theme of location,
another one of the WHO selection criteria was
that no point should be within 0.5 cun of a
classical acupuncture point. From the Western
medical perspective this is an interesting concept
as some authors dispute point specificity in that
acupuncture points are not necessarily precise
entities. Molsberger et al. (2012) advocate that
acupuncture points have large fields of location
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Extra Points: clearing up the confusion
Table 6. Specific points of the head and neck [from Lian et al. (2005) and Gray’s Anatomy (1986)]
Point

Western medical actions – useful
for . . .

Anatomical considerations

Comments

EX-HN 1
Sishencong

Headaches
Dizziness
Psychosomatic disorders

D – V cranial nerve
opthalmic branch
M – VII cranial nerve and C2
(aponeurosis of frontalis)
S -?

Near fontanelles
Pacifies spirit in TCM – could
be because of cranial nerve
innervation

EX-HN 3
Yintang

Headaches
Dizziness
Eye problems
Nose problems

D – V cranial nerve
opthalmic branch
M – VII cranial nerve
(frontalis)
S -?

Close to bone
Possibility of periosteal pecking
Pituitary gland immediately
behind bone and point

EX-HN 4
Yuyao

Oculomotor paralysis
Eye problems
Frontal headaches

D – V cranial nerve
opthalmic branch
M – VII cranial nerve
(frontalis)
S -?

Close to GB 14

EX-HN 5
Taiyang

All forms of headache
Trigeminal neuralgia
Facial paralysis
Acute inflammation of the eye

D – V cranial nerve
mandibular branch
M – VII cranial nerve
(temporalis)
S -?

Close to major blood vessels, can
change blood supply to head

EX-HN 15
Yingbailao

Cervicogenic pain

D – C3/4/5
M – XI cranial nerve (trapezius) and
C3/4 (splenius capitis)
S -?

Into trapezius and small mms
of neck and splenius capitis. For
lymphoedema in TCM

Not on WHO list
Anmian
(Deadman 2006)

Insomnia
Palpitations
Tinnitus
Headache
Hypertension

D – C3/4 (supraclavicular nerve)
M – XI cranial nerve
(sternocleidomastoid)
S-?

Similar indications as for GB 12

Key: D=dermatome, M=myotome, S= sclerotome

based on research that elicited numerous discrepancies in point location from a group of
practitioners. There are some examples of
some Extra Points being only 0.5 cun away
from each other and yet still occupying a place
on the list, such as EX–B 7 Yaoyi and EX–B 8
Yaoyan. Conversely, Anmian is an example of
a point that is deemed as being located close
(less than 0.5 cun) to GB 12 and consequently
does not appear on the WHO list of Extra
Points.
Another criterion for point selection was that
points had to be in common use. This poses the
question as to what is deemed “common use”
and by which group or groups of practitioners.
It follows that experiential usage must play a
role in how these are utilized in TCM practice,
with their role being to supplement ordinary
meridian function (Maciocia 2005). However,
from the perspective of Western medical
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practitioners, there is an argument that there are
some anatomical features that may respond to
techniques such as periosteal pecking that have
the potential to be on this list if enough practitioners use them. For example, areas along the
nuchal line of the occiput, and around the acromium, the corocoid process and the calcaneal
tuberosity could be areas for discussion. Norris
(2001) also suggests points around the greater
trochanter of the hip which could become part
of common usage, particularly in physiotherapy
musculoskeletal treatments.
The final criterion for WHO point selection
was the necessity for points to be clinically
effective. Although acupuncture research was
present in 1985, much of it was not as advanced
as it is currently, therefore the idea of clinical
effectiveness at that time was almost entirely
based on empirical and experiential knowledge.
However, even in the 21st century, it is still
© 2018 Acupuncture Association of Chartered Physiotherapists
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Table 7. Specific points of the chest, abdomen and back [from Lian et al. (2005) and Gray’s Anatomy (1986)]
Point

Western medical actions – useful for . . .

Anatomical considerations

Comments

EX–B 2
Jaiji

Low back pain
Segmentally related to organs at specific
levels

D – various
M – various
S – various
At each segmental level from T1 – L5

Care in thorax re: lung margins.
Notate as EX–B 2 related to
either a BL point or anatomical
location (e.g. L4 or L5)

EX–B 7
Yaoyan

Low back pain

D – L4/5
M – L4/5 (all local paravertebral muscles)
S – L4

Located 0.5 cun away from
EX–B 6 Yaoyi

EX–B 8
Shiqizhui

Lumbosacral pain
Urinary issues

D – L5/S1
M – no local muscles
S – L5

Care re deep needling because
of spinal cord

Key: D=dermatome, M=myotome, S= sclerotome

Table 8. Specific points of the upper extremities [from Lian et al. (2005) and Gray’s Anatomy (1986)]
Point

Western medical actions – useful for . . .

Anatomical considerations

Comments

EX-UE 8
Wailaogong (Luozhen)

Acute stiff neck
Pain in dorsum of the hand

D – C6/7/8 (radial nerve)
M – C8/T1
(lumbricals and interossei)
S – C8

High representation of hand
in cortex – can be a strong
point

EX-UE 9
Baxie

Pain in the hand

D – C6/7/8/T1
(ulnar and radial nerve)
M – C8/T1
(lumbricals and interossei)
S – C8

High representation of hand
in cortex – can be a strong
combination of points

(Not on WHO list)
Jianyu
(Deadman 2006)

Shoulder pain

D – C5/6 (lateral cutaneous nerve)
M – C5/6
(deltoid)
S–5

Care re nearby vessels

Key: D=dermatome, M=myotome, S= sclerotome

unusual to find research papers that examine
only one acupuncture point, and even those
are still based on classical acupuncture points.
Examples of single acupuncture point research
are Spleen (SP) 6, Large Intestine (LI) 4 and
Pericardium (PC) 6, and perhaps points based
around auricular acupuncture.
Some Extra Points do appear to be included
in research trials, either as a choice of point
in pragmatic studies or as parts of treatment
protocols. In terms of randomized controlled
trials (RCTs), practitioners in the research trials
of MacPherson (2004) and Thomas (2006) were
allowed to select points from a range of low back
pain points that included EX–B 2 Jaiji, EX–B 7
Yaoyan and EX-B 8 Shiqizhui. Berman (1999)
developed a protocol for RCTs associated with
knee pain and osteoarthritis which included the
use of EX-LE 5 Xiyan. This has been reflected
in many other subsequent research protocols
© 2018 Acupuncture Association of Chartered Physiotherapists

by researchers such as Manheimer et al. (2006)
and Vas et al. (2004). Melchart et al. (2005) also
allowed practitioners to choose from a range
of points considered effective for tension-type
headaches that included the use of EX-HN 3
Yintang and EX-HN 5 Taiyang, and Gay (2015)
used EX-
LE 10 Bafeng for chronic bilateral
ankle osteoarthritis in a single case study review.
There is also evidence in the literature that
non-WHO points have been used in RCTs; Fan
et al. (2013) used Jianquian for shoulder pain,
White et al. (2008) noted the use of Zongping
for knee pain, and Sun et al. (2001) also used
Zongping for shoulder pain. Perhaps the most
confusing use of Extra Points is found in Huo
et al. (2013) which used three points noted as
Anmian points: one found on the head by GB
12 as some practitioners may expect, and then
one in the plantar fascia and one on the second
metacarpal.
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Extra Points: clearing up the confusion
Table 9. Specific points of the lower extremities [from Lian et al. (2005) and Gray’s Anatomy (1986)]
Point

Western medical actions – useful for . . .

Anatomical Considerations

Comments

EX-LE 2
Heding

Local knee pain
Referred low back pain

D – L2/3 (medial and intermediate
cutaneous nerve)
M – L3/4
S – L3

Can be used to periosteal
peck patella for bone-related
pain

EX-LE 5
Xiyan

Local knee pain
Referred low back pain

D – L2/3/4 (lateral cutaneous of
the leg and saphenous nerves)
M – L2/3/4
(Anterior femoral muscles)
S – L3

Plural – “eyes” as this is a
bilateral set of points

EX-LE 10
Bafeng

Swelling and pain on the dorsum of
the foot and toes

D – L4/5/S1/S2 (deep and
superficial peroneal and sural nerves)
M – S2/3
(lumbricals and interossei)
S – L5

High representation of hand
in cortex – can be strong
points

Key: D=dermatome, M=myotome, S= sclerotome

From the Western medical perspective,
usage of the Extra Points should be based on
similar theories to meridian points. Bradnam
(2010) developed a clinical reasoning model that
indicated that the choice of points should be
reflected in the neural supply to that area (with
local and segmental effects) and then as part of
extrasegmental analgesia and connective tissue
effects. Zhang (2012) used his theory of the
Neural Acupuncture Unit to determine the type
of tissue in anatomical regions (skin, muscle,
connective tissue and blood vessels) and predict
the responses from the varying differing receptors. Tables 6 to 9 indicate the neural supply to
specific points and their Western medical actions.

Conclusion
Extra Points can play a useful role in the management of the many different conditions that
physiotherapists may treat within their individual
scope of practice. If different texts are used
then notation can become confusing as, despite
the WHO’s standardization of the approach to
nomenclature, practitioners do not always comply with this approach. From a delve into the
available literature, it appears that the name of
the point is the most commonly used notation
and widely understood description. However,
the guidelines of the Acupuncture Association
of Chartered Physiotherapists (AACP) advocate
the use of the number and/or the name of the
point, in line with WHO guidance. As long as
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there are still authors perpetuating the different systems within their texts, and practitioners
using points that are not on the WHO list, there
will always be some degree of confusion.
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Abstract
The Acupuncture Association of Chartered Physiotherapists (AACP) office has authorized
several surveys in the last few years. This latest, a series of simple questions – some closed,
some open-ended – shows some interesting changes in the way that acupuncture is used
and viewed by the members, and also indicates an unease with regard to physiotherapist
autonomy.
Keywords: changes, comments, survey, use of acupuncture.

Introduction
Acupuncture is part of an ancient Chinese medical tradition that has been used for the treatment
of pain, amongst other symptoms of illness
or injury, for many hundreds of years. It has
become popular in the West in the past 60 years
as a component of complementary and alternative medicine. The technique entails the insertion of sterile, stainless needles into the body in
order to stimulate the surrounding tissues. This
can produce a more widespread effect known
as the ‘needling sensation’ or De Qi, which will
involve a response from both the sensory and
the nervous systems (White et al. 2008).
Although physiotherapists have not as a rule
employed invasive techniques in treatment,
acupuncture has nonetheless become an integral
part of pain relief therapy in the UK (Hopton
et al. 2012) and is now well represented in the
National Health Service (NHS). When last
investigated in 2012, it was estimated that a
total of 4 million acupuncture treatments were
provided in the UK in 2009. Of these, 42%
Correspondence: Dr V. Hopwood, 18 Woodlands
Close, Dibden Purlieu, Southampton SO45 4JG, UK
(email: val.hopwood@btinternet.com).
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were given under the auspices of the NHS and
the majority were provided by physiotherapists
(Hopton et al. 2012). There are now around
6,000 members of the AACP, so these numbers
are not decreasing, although there is no detail
available currently.
Any formal organization needs to examine
itself regularly, particularly when it exists to
justify and support the work of its members.
The aim of this survey was to check the way
acupuncture is currently practised by physiotherapists, to detect any major changes from
previous enquiries and to see if the National
Institute for Health and Care Excellence
(NICE) (2016) pronouncements had affected
the autonomy of AACP practitioners. Other
enquiries aimed to check the general satisfaction of the membership regarding availability
of continuing professional development (CPD)
opportunities and the comparison/use of more
traditional Chinese medicine (TCM) techniques.

Methodology
The online survey tool, Survey Monkey, was
selected and, after trialling the questions on a
small group of members, the survey was sent
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out to the entire AACP membership. A total of
601 physiotherapists replied.
The responses to this latest survey are detailed
below with brief explanation or comment. The
numbers of responses varied with the type of
question, with smaller numbers providing opinions in questions requiring that.

Survey results
Question 1. Which type of acupuncture
do you use most often?
An expected result: the use of pure TCM is
not actively encouraged in the NHS, and the
majority of physiotherapists (57%) are using
evidence-
based, Western medical acupuncture
(WMA). However, there is a good proportion
of those using an undefined mixture (40%),
arising from personal experience and, perhaps,
additional training. Just 3% used only TCM.
Answered
597
No response 4
Question 2. Do you use acupuncture to
treat the following?
The most interesting result from this is that,
despite the gloomy advice from NICE, 90%
of the responders are using acupuncture for
low back pain (Fig. 1). Acupuncture is nearly as

well-used for neck, knee and shoulder pain, and
whiplash injury. The percentages indicated for
less easily defined symptoms – those in multiple
sclerosis, hayfever and insomnia – are markedly
lower, although the responses for treatment of
headache is, perhaps surprisingly, high. This
may be because these conditions can often be
poorly defined.
Answered
592
No response 9
Question 3. How deep do you place the
needles?
The majority here (82%) claiming to use a mixture of depths, according to textbooks, show a
sensible moderation, clearly indicating a safety
influence. The other variations may be caused
by differing general needle technique or training.
Answered
597
No response 4
Question 4. Do you obtain De Qi?
Another expected result: WMA acupuncture
does not hold success in achieving De Qi at
every needle as quite so vital as TCM does. Just
under 70% answered ‘sometimes,’ with only
30% answering ‘always’.
Answered
594
No response 7
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Figure 1. Question 2. Do you use acupuncture to treat the following?
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Figure 3. Question 6. How many treatments do you
give, on average?
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Figure 2. Question 5. How long is a normal treatment?

Question 5. How long is a normal
treatment?
Some comments were made on this question,
suggesting that the time slot for treatment was
often pre-defined by local management. A lot
also depended on the through-put of patients,
with duration of treatment often being controlled by the exact nature of their injury or
disease (Fig. 2).
Answered
589
No response 12
Comments
98
Question 6. How many treatments do
you give, on average?
There were similar comments to those for the
previous question, with the majority offering up to five treatments (52%), closely followed by 41% offering up to 10 treatments
(Fig. 3).
Answered
597
No response 4
Question 7. How frequently do you treat
one patient with acupuncture?
This question produced nearly the most answers
and many comments (114). Weekly seemed to
be the overwhelming choice, with 66% answering this way (Fig 4.). Very few (3%) chose to
© 2018 Acupuncture Association of Chartered Physiotherapists

treat daily. The responses centred around patient
care, emphasizing that the actual state of the
patient was the most important factor.
“It really depends on the patient and condition.”
“Almost daily”
“Twice a week initially then reduce.”
“Dependant on the irritability and sensitivity of the
problem.”
“Maybe twice weekly then weekly or longer.”
“As NHS clinics allow.”
“More in private service than NHS.”
“Depends on clinical reasoning.”
“Interspersed with other treatment modalities – not
more than weekly.”
Answered
595
No response 9
Comments
114
70
Percentage of respondents %
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Figure 4. Question 7. How frequently do you treat one
patient with acupuncture?
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Figure 5. Question 8. Do you use other physiotherapy
treatment modalities with acupuncture?

Question 8. Do you use other
physiotherapy treatment modalities with
acupuncture?
The great majority (67%) always combined
acupuncture with other physiotherapy; 32%
combined their treatments only sometimes; and
less than 1% never (Fig. 5).
Answered
600
No response 1

Question 9. If you answered yes
to question 8, please select which
modalities you use in conjunction with
acupuncture.
There was some confusion between questions
9 and 10, shown by the comments on this.
Exercise was the most common addition (98%),
followed closely by manipulation or mobilization (86%) (Fig. 6). Massage was popular at
58%. There were many comments (89 in all).
Most explained exactly how they could mix and
match their treatments and how they could progress their patients. However, the choices were
frequently from the list in question 10 as well as
question 9. This indicated a frequent mixing of
both physiotherapy and TCM techniques, such
as electroacupuncture, acupressure, cupping,
scalp and ear acupuncture. Trigger point acupuncture was used by 67%. Myofascial release
was offered in 20 comments. The overwhelming response however was: “whatever is needed
clinically”.
Answered
534
No response 67
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Figure 6. Question 9. If you answered yes to question 8, please select which modalities you use in conjunction with
acupuncture.
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Figure 7. Question 10. Do you use additional acupuncture modalities?

Question 10. Do you use additional
acupuncture modalities?
The spread on this question is best seen from
Fig. 7.
Eighteen per cent of the respondents said
they used only orthodox physiotherapy additions
(Fig. 6). With a few ticks for tuina, microsystems
and scalp acupuncture, there was limited interest in the other modalities, with none scoring
higher than 23%.
Answered
532
No response 69
Question 11. How do you select your
acupoints?
Only five categories were offered for this
question (Fig. 8) but in the comments the
respondents were quite eclectic in their choices.
Additional suggestions included trigger points,
tight myofascial bands, layering (Bradnam 2007),
local points, Ah Shi points, tendino-
muscular
pain, and, finally, Master Tung’s method.
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This question might have been better composed if it had asked for the specific techniques
and schools, together with what they might be
used for.
Answered
536
No response 65
Question 12. What do you think is best
treated by acupuncture?
The figures tell their own story (Fig. 9), but
it is very clear that of the conditions offered,
both chronic and acute pain remain the most
frequently treated.
The further comments section provided
some expected answers, with 43% citing sports
injuries and 29% citing inflammation. Anxiety
(37%), depression, (18%) and insomnia (23%)
were treated quite often but neurological conditions were still poorly represented with only
11.11% listing them.
Answered
531
No response 70
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Figure 8. Question 11. How do you select your acupoints?
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Figure 9. Question 12. What do you think is best treated by acupuncture?

Question 13. What percentage of your
patients do you estimate will have
experienced an (additional) positive effect
from acupuncture treatment?
This question required only a rough estimate
of treatment success. The answers are taken
72

as referring to the use of acupuncture with, or
instead of, more orthodox physiotherapy. The
results offer quite a wide spread (Fig. 10). Of the
respondents, 13% estimated that acupuncture
treatment had a positive effect on up to 25%
of patients; 29% estimated a positive effect on
© 2018 Acupuncture Association of Chartered Physiotherapists
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up to 50% of patients; 52% estimated a positive
effect on up to 75%; with a much smaller group
(6%) estimating a nearly complete cure.
Answered
594
No response 7
Question 14. In which category would
you place your acupuncture practice?
This presents a simple record of the relative
numbers of those wholly in the NHS, those in
private practice, and those in between (Fig. 11).
One remarkable fact is the overwhelming number
claiming to be working entirely privately (57%).
Answered
592
No response 9
Question 15. Is sufficient acupuncture
CPD available in the UK to support your
periodical CPD requirement?
The answers to this question made it clear that
the membership was generally happy with the
provision of CPD training days, although 22%
felt it was often difficult to make long journeys,
particularly those living in Scotland or in rural
districts, and although there was a very enthusiastic response to the inclusion of acupuncture
in routine physiotherapy, a vocal minority said
that their access to CPD was not always easy.
Answered
597
No response 4
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Figure 11. Question 14. In which category would you
place your acupuncture practice?
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Figure 12. Question 15. Is sufficient acupuncture CPD
available in the UK to support your periodical CPD
requirement?

Question 16. Please answer in your own
words what you think acupuncture has
added to your physiotherapy practice.
The following answers to the final question have
been selected to show a representative group,
but not edited. A total of 497 members offered
opinions and 104 gave no response.
Most respondents were very enthusiastic
although they tended to concentrate on acupuncture use on painful conditions:
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“I consider that I could not practice effectively as a
muscle-
skeletal therapist without my acupuncture
skills. My colleagues (who are not trained to do
acupuncture) occasionally pass patients over to me
who are not improving with manual therapy, electrotherapy and exercise and most of them improve when
acupuncture is added to their treatment regime. So,
as they are all competent therapists who the patients
like, it appears that it is probably the acupuncture
rather than the change of therapist that results in
symptom reduction.”
“Another tool for providing pain relief.”
“The most useful post-grad training I have done. I
find it effective, patients also like the fact that we are
not using further medication, and often it has other
positive health benefits.”
“An invaluable tool for reducing pain, optimizing
movement and facilitating rehabilitation.”
“Positive adjunct to other physio modalities.”
“A treatment which can be used for very acute to
chronic problems. An amazing treatment that should
be a part of every physio’s tool kit.”
“It is another tool to use either as a first line
treatment or when other modalities haven’t worked.
Depends on the patient.”
“Perhaps it may come to offer an alternative to the
increasing over-use of antibiotics.”
“A way in to deal with acute pain and central
sensitization.”
A troubling minority described problems with
practice:
“I feel it is used less due to lack of support and
evidence within NHS, coupled with the lack of time
and support from Trust and management for development and CPD.”
“Acupuncture is an additional treatment tool to my
practice; however, I use this on a limited basis because
my NHS managers do not want physiotherapy viewed
as an acupuncture service.”
“A ’way in’ to reduce pain and enable increased
tolerance to other modalities. Sadly, my NHS Trust
was instructed by the contracting CCG [Clinical
Commissioning Group] in June that they will no
longer commission acupuncture, so we are unable to
provide it in any form whatsoever. I am maintaining
CPD and membership of the AACP privately as I
do not want to lose what I feel to be such a valuable
skill.”
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“I feel a sense in the NHS that it is going out of
favour. Our pain clinic has just stopped offering
acupuncture.”
“Another tool in the box, but it is being pushed
out of NHS practice, particularly with the NICE
Guidelines on LBP [lower back pain] and OA
[osteoarthritic] knee.”

Discussion
Pattern of acupuncture use
The pattern of acupuncture use does not seem
to have altered much since the last time this set
of questions was used (Hopwood 2012). The
choices of technique, location of acupoints,
underlying theories and range of treatments
remain as interventions clearly of use to physiotherapists, primarily for pain control but also,
as the research improves, other conditions of
clearer neurological background.
There are several factors to consider here:
practice autonomy, a basic tenet of physiotherapists, allows freedom of choice when it comes
to physiotherapy modalities, but also demands a
responsible approach to the research basis supporting the treatments. The AACP has always
encouraged the pursuit of relevant research
but it is an undeniable fact that good research
requires funding, adequate time to assemble
protocols and additional time to provide treatments. There is no doubt that the current
financial climate prevailing in the NHS makes
all of this harder to assemble.
The large proportion of respondents working
only in the private sector may have skewed the
survey figures slightly. It could be argued that
those in standard outpatient clinics might have
a specific generalist caseload and this might
affect their choice of acupuncture points and
techniques. Equally, of course, it could apply
the other way around. However, the responses
to the final question are disquieting. The AACP
members are concerned that their acupuncture
practice may be taken from them, mainly due to
the financial problems of the NHS.
The response from the AACP management
to these concerns has been interesting and
it seems clear that the Chartered Society of
Physiotherapy (CSP) is also not unaware of
© 2018 Acupuncture Association of Chartered Physiotherapists
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the current misgivings. The overall picture still
appears to be a waiting game, but the opposition to the NICE decision does seem to be
growing slowly. A very large number of acupuncture practitioners are prepared to contest
the results and have appeared on the Interactive
CSP (iCSP) pages on the CSP website (http://
www.csp.org.uk/icsp) over the last year. We are
aware that some changes should be made by the
next time NICE meets to assess this particular
intervention and hope that there will be a fairer
outcome next time around. The responses from
the AACP and the CSP to the discussions on
iCSP can be seen below in Appendices 1 and 2.

Appendices
Appendix 1
Posted by: Casper van Dongen, CEO, AACP
(iCSP) on 20 July 2017
“Over the last nine months or so many AACP members have approached us on an individual basis when
they were confronted with these kinds of changes at their
Trust. They were often justified by saying that there was
no evidence for the effective use of acupuncture.
“What usually is meant when saying there is ‘no
evidence’, is that NICE currently doesn’t recommend
acupuncture for the treatment of back pain. These new
guidelines triggered some of the intended removals.
“In the run up to the 2016 guidelines the AACP
has had numerous contacts with NICE to argue the
case for acupuncture, but also the case against the
perceived negative bias towards acupuncture with the
members of the Guidelines Development Committee
involved. This didn’t prevent the guidelines from being
published as they were, but in communication with the
AACP, NICE did commit to tighten their recruitment
procedures in relation to committees to prevent potential
bias more effectively in the future.
“As said, many members have been in touch with the
AACP on this matter. The information we have been
able to give has often been helpful in communicating with
CCGs, management and Trusts, so members could better argue their position or find ways of working around
changes coming into effect.
“Any AACP members who would benefit from
further arguments to fight their case, please get in touch
with us for more information – https://www.aacp.org.
uk/contact”.
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Appendix 2

Posted by: Steve Tolan, Head of Practice,
CSP (iCSP) on 24 July 2017
“The CSP understands clearly how emotive this issue
is and the frustration members have at not being able
to make best use of the breadth of their training and
experience with patients.
“NICE is a mechanism for evaluating the clinical
and cost-effectiveness of treatments to support purchasers
of services in making decisions – balancing outcomes
with costs. These are guidelines, based on those principles.
“The CSP and AACP (as well as other stakeholders) responded to the consultation processes, as described
above by the AACP. The published final guidance was
clearly different to the previous iteration and obviously,
it was not favourable to acupuncture.
“While there is nothing that can be done immediately, these consultations are revisited at fixed periods,
and therefore there is an opportunity for the acupuncture
research community to rally to generate economic research
linked to the intervention to support its easy inclusion in
the future.
“In the meantime, the CSP does encourage and support members (across specialties and for all interventions)
to generate sufficient local evidence to inform business
cases which can support purchasers to make the best
possible decisions.
“We routinely advise that these cases must include
evidence addressing clinical effectiveness, patient safety,
patient experience, cost-effectiveness and productivity.
“There are examples, across interventions, of
physiotherapists being successful in making these cases
locally where they are able to provide that evidence to
purchasers/commissioners.
“We also acknowledge the significant role that
AACP has had in supporting members with this –
advising members to proactively generate cases to inform
commissioners around the clinical and cost-effectiveness
of acupuncture based on the available research evidence
and locally generated data.
“But finally, it isn’t possible to respond to these posts
without revisiting the real economic context of health
services in the UK.
“Every day there are many examples reported in the
media of new restrictions on NHS services.
“Access to elective orthopaedic surgery is increasingly
restricted (often contrary to NICE guidance with hip
replacements increasingly requiring Exceptional Funding
Requests), GPs are now banned from prescribing
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homeopathy, patients are being discouraged from seeking
over-
the-
counter medication from their GPs (e.g. paracetamol), IVF is not routinely available in many areas
of the country and there are countless other examples
of where severe service restrictions are in place due to
funding.
“We see routinely, physiotherapy services under
increasing financial pressure or even, in some cases,
under threat of being discontinued.
“There are parallel challenges in the private sector
linked to patient demographic changes and the economic
insurance market.
“No single organization has yet been able to secure
greater funding for health services in the UK – but very
many, including the CSP, continue to work hard nationally to try and achieve this.
“We also support members locally with advice and
support to help make the case for the services they
provide.
“If any member would like to discuss how they might
go about this, information is available from AACP
or members are welcome to contact me directly: Steve
Tolan, Head of Practice, 0207 306 6666, tolans@
csp.org.uk”
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Acupuncture for cervical radiculopathy
M. Guest
MSK Outpatients Department, Somerset Partnership at Frome Community Hospital, UK

Abstract
Cervical spondylosis is a common neck complaint that can cause radicular symptoms if the
nerve root is inflamed. Acupuncture is widely researched for neck pain and is generally found
to be an effective treatment in the short term. This case study follows a patient complaining
of radicular and central neck pain, and the response to acupuncture and mobilization over
four weeks. The EuroQOL five dimensions questionnaire (EQ5D), the pain score on the
Numerical Rating Scale (NRS), cervical range and the Upper Limb Tension Test (ULTT) 3
were used as outcome measures. Overall pain improved over the four weeks which allowed
for more rigorous mobilizations. This combination of acupuncture and mobilization with
behaviour modification reduced the patient’s radicular symptoms and improved all outcome
measures.
Key words: acupuncture, cervical radiculopathy, spondylosis.

Introduction
Cervical radiculopathy is a condition that
describes inflammation of a cervical nerve root
induced by a lesion reducing the intervertebral
foramen (Radhakrishan 1994). The most common cause of this is disc herniation followed
by cervical spondylosis (Abbed 2007). The
latter is a term used to describe degenerative
lesions of the intervertebral discs, ligaments
and the zygapophysial joints (Carette 2005).
From age 30, progressive dehydration of the
intervertebral discs and changes to the nucleus
pulposus causes the disc to become more compressible and more elastic (Abbed 2007), thus
causing it to bulge dorsally towards the spinal
canal. Furthermore, as the intervertebral space
narrows, the ligamentum flavum and facet joint
capsule fold in dorsally and osteophytes form,
Correspondence: Mike Guest, 175 Englishcombe Lane,
Bath BA2 2EL, UK (email: mike_guest21@hotmail.
com).
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reducing foraminal space and compressing the
exiting nerve root (Abbed 2007). Henderson
et al. (1983) found that in 800 patients typical
symptoms include pain in the cervical region
(72.9%), periscapular region (52.5%) or upper
limb (99.4%), and neurological symptoms
including sensory loss (85.2%), weakness (68%)
and reflex deficit (71.2%), corresponding to the
affected nerve root (Bogduk 2003). Diagnosis
is normally made through patient history and
examination. Wainner (2003) found that a positive cluster of special tests including cervical
distraction, the upper limb tension test (ULTT),
the Spurling test and ipsilateral cervical rotation
reduced by 60°, had a positive likelihood ratio
(LR+) of 30 when combined.
Although the clinical process of diagnosing cervical radiculopathy is well documented,
research into intervention and treatment
effectiveness remains sparse (Gross 2010).
Conservative management for cervical pain
includes physical and pharmacological measures,
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along with manual treatment and education on
joint protection and pain management (Irnich
2001). Acupuncture is now used frequently
to treat chronic neck complaints (Vas 2006)
although the evidence supporting its effectiveness is limited, despite an increasing number
of randomized control trials (RCTs) (Smith
et al. 2000). Systematic reviews have found
that research quality has been limited by poor
methodology such as broad selection criteria,
small sample size, inadequate statistical analysis,
and potential sham bias. However, a review by
Trinh (2006) found acupuncture effective in
providing short-term pain relief for neck pain.
This review was followed up 10 years later, with
the conclusion that acupuncture is beneficial for
mechanical neck pain at intermediate and short-
term follow-up, compared with sham treatment
and waiting list control for pain intensity (Trinh
2016). Meta-
analysis favoured acupuncture in
this review. However, at long-
term follow-
up,
no significant difference was found between
groups as a whole.
Point selection and accuracy is thought to be
of more significance in treating neck pain (Trinh
2006). A review of 65 trials examining electroacupuncture treatment on cervical radiculopathy
indicated that of 333 acupoints documented in
all studies, the seven points most commonly
used were Ex–B 2, Gall Bladder (GB) 20, GB
21, Triple Energizer (TE) 5, Large Intestine
(LI) 11, LI 15, and Governor Vessel (GV) 14.
However, the review looked at the traditional
Chinese medicine (TCM) approach to treatment, which is not recognised by the National
Institute for Health and Care Excellence (NICE)
Clinical Knowledge Summary (CKS) (2015).
Furthermore, many of the studies lacked blinding and details of treatment dosage. Another
ongoing study used World Health Organization
(WHO) standard points which also included
SI 15, TE 3 and Hua-Tuo-Jiaji (HTJJ) points
(Liang 2012).
There is undoubtedly a heavy health and economic burden caused by acute, sub-acute and
chronic neck pain sufferers (Trinh 2016) such
that cost-effectiveness is an important consideration when considering treatment. A randomized control trial by Willich (2006) found that
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acupuncture was associated with significantly
higher costs over three months compared to
routine care; however, with consideration to
other therapeutic effects of acupuncture, it
deduced that acupuncture is cost-
effective in
the long term (four years).

Case report
Background
The subject was a 42-
year-
old female laboratory manager. She works in a catheterization
laboratory and also performs echocardiograms.
She would scan up to 12 patients a day while
wearing a heavy lead vest to reduce radiological
exposure. The set-
up of the machine meant
that she could only scan with one hand for the
duration of that day. She was right-handed and
enjoyed going to the gym.
History
The subject had a three-month history of cervical pain and medial left arm pain following
three days of continual scanning. Two weeks
after onset she attended her GP who prescribed
pain relief and non-steroidal anti-inflammatory
drugs (NSAIDs), which did not help. She had
an x-
ray revealing spondylosis of C5-
T1 and
was referred for physiotherapy.
On initial assessment, she reported pain in
her cervical region radiating from the periscapular region down the medial aspect of her
left arm to her little and ring finger. Her neck
pain was a constant ache at 6/10 on the NRS
(P1), and her arm pain was a 9/10 intermittent
shooting pain (P2). She reported intermittent
tingling in her left little finger (P3). P1 and P2
were worse on rotation to her left and P1 to
P3 were aggravated after scanning. She reported
neck stiffness in the mornings after scanning
which lasted for 5 min. She reported no signs
of vertebral artery insufficiency, or any other
red flags according to the NICE CKS (2015).
She had no other significant medical history of
note, and no medication.
On examination, she had a slightly protracted
cervical spine. Her neck movements presented
45° left cervical rotation. She had equal loss of
10° in left-and right-side flexion. She had no
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dermatomal loss or myotomal weakness and
reflexes were all present. Palpation of C7, C8
and T1 facet joints replicated P1 and P2, and
her thoracic spine was stiff to T5. She had soft
tissue tenderness in the bilateral upper trapezius
and the levator scapulae muscle. ULTT 1 replicated P2 at -70° elbow extension (compared to
-50° right side). ULTT 3 provoked P2 and P3
at 70° elbow flexion (right side 100°) and were
both sensitized with contralateral cervical side
flexion. It was hypothesized that this patient
presented with strong adverse ulna nerve tension. Shoulder and elbow were cleared.
The subject completed and signed an acupuncture consent form. There were no contraindications or precautions for acupuncture;
informed consent was gained prior to all treatment sessions. Information, including about
possible adverse side effects, was given verbally.

histamine (Zhang 2012) making up the inflammatory exudates, and promoting tissue healing
(White 2008). Endorphins, which have analgesic
properties, are released as a result of the inflammatory response for up to two days after the
treatment (Chen 2009).
LI 4 was used for C6 segmental analgesia. Aδ
fibres transmit electrical action potential to the
dorsal horn of the corresponding dermatome.
The activation of intermediate cells produces
encephalin that inhibits nociceptive input from
C-
fibres (Zhao 2008), causing segmental inhibition and affecting descending pain control
pathways. According to TCM, LI 4 and Liver
(LR) 3 are used to form the “Four Gates”, the
master points for pain and relaxation (YYH
2016). Treatment was administered for 20 min
and needles stimulated every 5 min until De Qi
was achieved in all treatments.

Treatment
The goals of the treatment were to reduce the
patient’s pain, increase range of movement and
reduce neural tension. The patient’s goal was to
return to her leisure activities and work without
restriction.
Acupuncture is well documented for the use
of neck pain. TCM states that the needles are
used to alter energy (Qi) that runs throughout
the body in meridians. Western medical acupuncture (WMA) uses needles to alter a mechanism that is at fault following a diagnosis (White
2008). Four treatment sessions are summarised
below, with rationale for point selection. Table
1 documents the points used, depth and type
of needle, duration of treatment and patient
response. Pain severity measured through the
NRS, degrees of adverse ulna nerve tension,
neck range of movement and response to the
pain disability questionnaire EQ5D were used
as outcome measures (Table 2).

Treatment 2
The patient reported no adverse effects after
Treatment 1. Objectives were reviewed as in
Table 2. A second peripheral point (Small
Intestine (SI) 3) and another local point (GB 21)
were added. SI 3 is on the C8 dermatome (P2)
which is supplied by the ulna nerve, increasing
segmental analgesia in the dorsal horn of the
C8 nerve root. Chronic pain should be treated
with more points in the same segment and can
be increased each treatment session through
layering (Bradman 2003). SI 3 is thought to be
a strong distal point for neck pain with reduced
range of movement (AACP 2015). Trigger point
release over GB 21 aimed to release tension in
the upper trapezius muscle to aid in the rotation
range of movement and pain (YYH 2016).

Treatment 1
Bladder (BL) 10 was used for local effects to
help P1. Insertion of the needle stimulates
Aδ fibres that induce the release of neuropeptides to the area. Research suggests local
neurotransmitters increase vascular permeability
causing the release of serotonin bradykinins and
© 2018 Acupuncture Association of Chartered Physiotherapists

Treatment 3
The patient responded well to treatment and
local pain reduced at P1. Therefore, the patient
was compliant with exercises and tolerated
mobilizations to her lower cervical spine to
open the intervertebral foramen (Sueki 2010).
She had not performed scanning over the last
week which had reduced P2 and P3. The patient
developed a rash over her left thumb which was
not elicited by acupuncture. It was decided that
LI 4 was not to be continued according to safe
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BL 10 (bilateral)
LR 3 bilateral)
SI 3
GB 21
GV 14
SI 14
HT 3

BL 10 (bilateral)
LR 3 bilateral)
SI 3
GB 21
GV 14
SI 14
HT 3
TE 5

4

Perpendicular
Perpendicular
Pinch perpendicular

LR 3 bilateral)
SI 3
GB 21

3

Perpendicular
Oblique

LI 4 (bilateral)
BL 10 (bilateral)

2

Perpendicular
Oblique
Perpendicular
Perpendicular
Pinch perpendicular
Oblique
Perpendicular
Perpendicular

Perpendicular
Oblique
Perpendicular
Perpendicular
Pinch perpendicular
Oblique
Perpendicular

Perpendicular
Oblique
Perpendicular

LI 4 (bilateral)
BL 10 (bilateral)
LR 3 bilateral)

1

Insertion

Acupuncture points

Treatment session

Table 1. Treatment

Tap and twist
Tap and twist
Tap and twist
Deep, lift/thrust and twist
Tap and twist
Tap and twist
Tap and twist
Tap and twist

Tap and twist
Tap and twist
Tap and twist
Deep, lift/thrust and twist
Tap and twist
Tap and twist
Tap and twist

Tap and twist
Tap and twist
Deep, lift/thrust and twist

Tap and twist
Tap and twist

Tap and twist
Tap and twist
Tap and twist

Needling technique

20

20

20

20

Dose
(min)

30 × 0.16
30 × 0.16
30 × 0.16
40 × 0.25
40 × 0.25
40 × 0.25
30 × 0.16
30 × 0.16

30 × 0.16
30 × 0.16
30 × 0.16
40 × 0.25
40 × 0.25
40 × 0.25
30 × 0.16

30 × 0.16
30 × 0.16
40 × 0.25

40 × 0.25
30 × 0.16

40 × 0.25
30 × 0.16
30 × 0.16

Needle size
(mm)

0.5
0.5
0.5
1.5
1
1
1
1

0.5
0.5
0.5
1.5
1
1
1

0.5
0.5
1.5

2
0.5

2
0.5
0.5

Depth of
insertion (cm)

De Qi achieved in each point
None

De Qi achieved in each point
Felt heavy in arms post-treatment

De Qi achieved in each point
Developed rash over thumb 2 days
after treatment. ?Eczema

De Qi achieved in each point
None

Treatment response/Adverse
reaction

Acupuncture for cervical radiculopathy
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Table 2. Outcome measures post-treatment

NRS
ULTT 3*
Cervical rotation
EQ5D**

Pain

Baseline

1

2

3

4

P1
P2
Elbow flexion

6/10
9/10
70°
45°
1, 1, 3, 3, 2, 70

6/10
9/10
70°
50°
N/A

4/10
4/10
80°
70°
N/A

4/10
8/10
60°
60°
N/A

3/10
6/10
80°
65°
1, 1, 2, 3, 2, 80

*ULTT 3 measured as follows: patient supine. Cervical spine in neutral, depression of the shoulder girdle, 90° abduction, full pronation and wrist extension.
Measurement of elbow flexion was taken with onset of P2. Sensitization with contralateral neck side flexion was used to confirm ulna nerve tension
**EQ5D is a disability questionnaire with the following categories: mobility, self-care, usual activities, pain and anxiety. They are rated on a scale of 1–5 in
order of severity.

practice (AACP 2015). More local points were
included including GV 14 and SI 14. Heart (H)
3 was used as an additional segmental point.
Treatment 4
Outcomes were less successful after Treatment
3 as the patient returned to scanning the day
after acupuncture and had slightly aggravated
P2, although she reported it was less severe.
Therefore TE 5 was introduced for its central
effects through the supraspinal mechanism
(Bradman 2003). Mobilizations were continued
after treatment and objectives reviewed.

Discussion
The presence of radicular pain in cervical
spondylosis occurs in 85 out of 100 000 people
(Malanga 1997). Accurate diagnosis is important
in excluding more sinister pathologies such
as cystic compression, tumours, trauma with
nerve root avulsion, fracture or vertebral artery
insufficiency (Malanga 1997). As a degenerative
condition, symptoms often develop into chronic
presentation if appropriate management techniques are not implemented.
This case was a common presentation of
cervical radiculopathy, as C7 is thought to be
the most frequently involved nerve root (Abbed
2007). Although acupuncture seemed to reduce
radicular pain to an extent, symptoms improved
dramatically by ceasing the activities that aggravated P2. However, the effect of acupuncture
on pain local to her cervical spine did show a
reduction in pain. Although range of movement was not dramatically affected, pain was at
a tolerable level to allow for manual treatment,
which has been seen to diminish neck and
radicular pain at six weeks (Kuiper 2009).
© 2018 Acupuncture Association of Chartered Physiotherapists

Many studies have argued that acupuncture
is an effective intervention for neck pain and
the results from this study support this. This
case study would indicate that after four weeks,
pain scores reduced by 50% centrally and 33%
distally. Coan (1986) found that acupuncture was
significantly more effective compared to a waiting list control group (p<0.001) at three months.
Another study looked at sham versus
acupuncture in the treatment for neck and
shoulder pain (Junnila 1982). This showed that
acupuncture was significantly better than sham
over a one-
month follow-
up. This timeframe
is comparable to this case study and indicates
that acupuncture has more than a placebo
effect. However, a follow-up study showed that
no significant differences occurred between
groups (Lundberg 1991), which contradicts this
hypothesis. Although placebo effects may have
an impact on outcome, extensive research has
been undertaken to show local and segmental
effects. Therefore, although the placebo effect
may have some bearing on the results of this
study, without more robust statistical analysis or
a control group, it is impossible to measure.
Mobilization techniques were also used in
this study to restore range of movement in the
cervical spine and reduce pressure on the exiting nerve root. There has been some research
into acupuncture versus mobilization, with
similar outcomes. David (1998) found no difference between ‘physiotherapy’ and acupuncture
at a six month follow-
up. This study found
that initially mobilizations were not tolerated,
and acupuncture was used to settle symptoms
before manual treatment was performed. After
manual therapy and acupuncture, all outcomes
improved after the four sessions.
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Treatment of radicular and chronic pain
in the cervical spine supports the use of segmental analgesia (Bradman 2003) which was
shown in this study. Therefore, treatment may
be considered on the contralateral side if symptoms are more severe. The literature states that
inflammation to the nerve root causes radicular
symptoms. This supports the use of local points
to promote local release of natural analgesic
chemicals (Zhao 2008).
The patient in this study showed no adverse
effects as a result of acupuncture, which supports a study by Vas (2006) which concluded
that acupuncture presents a safety profile
suitable for routine care in clinical practice.
Furthermore, evidence suggesting that acupuncture is cost-effective (Willich 2006) supports its
clinical use.
This study has limitations, however, that
must be considered. Case studies are limited in
proving clinical significance without the comparison of a control. This study had significant
bias and many variables that may have affected
results, primarily the use of mobilization in
conjunction with acupuncture. Furthermore,
advice and education may be constituted as
treatment, specifically in this case as cessation
of aggravating activities reduced symptoms
dramatically.
Overall, despite the limitations of this case
study, acupuncture will continue to be used as a
safe treatment for chronic neck pain. Its specific
effect on radicular pain is not well documented,
although research for generalized neck pain is
vast. More trials are needed with better methodology to determine whether acupuncture
improves radicular pain. Trials that combine
acupuncture and mobilization techniques would
also provide a more realistic overview of treatment for these patients.
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Acupuncture as an adjunct treatment for lateral
elbow pain (LEP) in a 28-year-old female
R. Walby
Physiotherapy Department, Spire Bristol Hospital, Bristol, UK

Abstract
This is a case report of a 28-year-old female with a 6 week history of lateral elbow pain
(LEP) that was unresponsive to conservative management, treated with acupuncture as an
adjunct to exercise. The patient was given acupuncture once a week for 6 weeks and showed
week-on-week improvement. At the start of treatment, her Visual Analogue Score (VAS)
was 8/10, range of motion (ROM) was -10°-130° and grip strength 40 lbs; by the end of
treatment her VAS score was 1/10, ROM was 0°-130° and grip strength 60 lbs.
Keywords: Acupuncture, epicondylitis, lateral elbow pain, physiotherapy, tennis elbow.

Introduction
Lateral elbow pain (LEP), commonly known
as tennis elbow, is one of the most common
lesions of the elbow, affecting 1%-3% of the
population in the United Kingdom between the
ages of 35–55 years (Smidt & van der Windt
2006).
It is characterized by pain at or around the
lateral epicondyle of the humerus that radiates
distally into the forearm and occasionally proximally into the upper arm (Bisset & Vicenzino
2015) on resisted dorsiflexion of the wrist, middle finger, or both (Buchbinder et al. 2008). The
intensity of the pain can range from intermittent
and mild to constant and severe, affecting all
daily activities, and even occur at night causing
a disturbance in sleep (Ahmad et al. 2013).
The average duration of an episode ranges
from 6–24 months, and although NHS Choices
states that LEP is self-
limiting and 90% of
patients make a full recovery within 1 year (NHS
Choices 2017), the reported rates of recovery
Correspondence: Russ Walby, Physiotherapy Depart
ment, Spire Bristol Hospital, Redland Hill, Bristol,
BS6 6UT UK (email: r_walby@hotmail.com).
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in the literature vary between 34–89% (Bot et al.
2005, Smidt & van der Windt 2006), with one
clinical trial reporting that 20% of patients had
ongoing pain 3–5 years after non-surgical treatment for LEP (Coombes et al. 2013, cited Bisset
& Vicenzino 2015).
LEP is caused by an overload or overuse of
the lateral wrist extensor muscles where they
insert at the elbow (Bisset & Vicenzino 2015).
It has historically been defined as an inflammatory condition (Nirschl 1973), but histological
studies have shown degenerative changes with
an absence of inflammatory cells or agents
(Fredberg & Stengaard-Pedersen 2008).
The current opinion is therefore that LEP is
a degenerative or failed healing response within
the tendon, when the rate of stretching exceeds
the tolerance of the tendon, leading to a
micro-tear, and the adaptation of the tendon to
multiple micro-tears leads to tendinosis (Ahmad
et al. 2013).
The recommendations for using acupuncture
to treat LEP are mixed; the National Institute
for Health and Care Excellence Clinical
Knowledge Summaries (NICE CKS) have
concluded that evidence on the benefits of
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acupuncture is ‘limited and conflicting’ (NICE
2015), and a Cochrane Systematic Review similarly found “conflicting” evidence for the value of
acupuncture, but concluded that “some trials have
demonstrated a small short-term benefit” (Buchbinder
et al. 2008, p.8).
In the US, a consensus statement from the
National Institutes of Health (NIH) states that
acupuncture “may be useful as an adjunct treatment”, “an acceptable alternative” or “included in a
comprehensive management program” (NIH 1998)
and guidelines issued by the Work Loss Data
Institute recommend “use of acupuncture in the first
four weeks of treatment as a part of an overall treatment plan” (Work Loss Data Institute Guideline
Summary NGC-8513 2008, p.7).
The World Health Organization (WHO)
includes tennis elbow in a list of conditions for
“which acupuncture has been proved – through controlled
trials – to be an effective treatment” (WHO 2002,
p.34), and a systematic review of methods for
treating chronic pain by the Swedish Technology
Assessment concluded that acupuncture alleviates LEP pain “more effectively than laser therapy or
placebo” (Swedish Council on Health Technology
Assessment 2006, p.29).
At present, there are no agreed guidelines
for managing LEP, and more than 200 clinical
trials and several systematic reviews (Bisset &
Vicenzino 2015) have been published on different treatments, ranging from rest, avoidance of
aggravating activities, modification of behaviour
and bracing to physiotherapy, non-
steroidal
anti-inflammatory drugs (NSAIDs) and surgery.
There is currently no conclusive evidence for
any one treatment in isolation being substantially
more effective than another, but there is overall
consensus that conservative management should
be the first treatment option for LEP, and that
as the main complaints of patients are pain and
decreased function (Bisset & Vicenzino 2015),
any management plan should aim to alleviate
pain and enhance return to normal function
by preserving movement and improving grip
strength and endurance, with minimal adverse
effects (Ahmad et al. 2013). In addition, with the
more recent understanding of the under
lying
histopathology of LEP, there is an increased
interest in treatments that can control further
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histological and clinical deterioration (Ahmad
et al. 2013).
The prevailing notion in LEP management is
for exercise to form the keystone of treatment
(Bisset & Vicenzino 2015) with all other treatments being an adjunct to this. Acupuncture
has been shown to be an effective adjunct to
exercise during short-term follow up by improving the symptoms of LEP through pain relief
(Bisset & Vicenzino 2015) and increasing local
blood flow (Sandberg et al. 2003), which in turn
may help to increase function.

Case report
This case study focuses on a 28-year-old female,
referred by her GP with a 6 week history of
right-
sided elbow pain, diagnosed as tennis
elbow, initially treated by off-loading, postural
and ergonomic advice, stretches and eccentric
exercises.
A number of conditions have similar clinical
features to LEP, so to ensure accurate diagnosis,
an assessment of the elbow joint was carried
out to check for stability, range of movement,
signs of arthritis, and joint effusion. An X-ray
of the elbow was taken to rule out bony
pathologies, as recommended by Ahmad et al.
(2013).
Cervical and thoracic spine assessment was
carried out, as neck pain is more common in
people with LEP and patients who also report
shoulder or neck pain have a poorer prognosis
in both the short term and long term (Smidt &
van der Windt 2006).
To assess progress during treatment, pain
and function were measured using VAS, the
QuickDASH outcome measure, hand dynamometer and range of motion (ROM). VAS is a
widely used pain outcome measure with proven
reliability, whilst the QuickDASH questionnaire
has been shown to have the same validity and
reliability as the full-
length DASH questionnaire. In a non-randomized pilot study of LEP,
DASH scores were shown to have a significant
difference between treatment and control
groups, and the group concluded this was “a
sensitive and appropriate primary outcome measure”
(Zaslawski et al. 2016, p.2).
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Table 1. Summary of the patient’s subjective and objective findings
HPC

Six-week acute onset of right lateral elbow pain. Coincided with moving to a new house

Aggravating Factors

Typing for more than one hour. Lifting young children. Carrying shopping bags.

Easing Factors

No treatment has helped.

PMH

Nil of note

DH

Paracetamol and Ibuprofen PRN

SH

Works part-time as an administration assistant. Has two young children. Recently moved house and has done
a lot of DIY. Running is main hobby. Typing at work now very difficult.

VAS

8/10 constant

QuickDASH

Pre-physiotherapy score: 52.27

Objective Ax

No observable redness, swelling soft tissue or bony abnormalities

ROM

Elbow: -10° Extension
130° Flexion
Wrist: 80° Extension pain through range
80° Flexion pain through range

Muscle Strength

4/5 Pain limited Extension
4/5 Pain limited Flexion
Grip strength on hand dynamometer: 40 lbs right, 60 lbs left

9$6
FRQVWDQW
GXOODFKH

Figure 1. Patient’s body chart

A summary of the patient’s subjective and
objective findings is shown in Table 1 and on
the Body chart (Fig. 1).
The patient’s expectations for treatment
were to reduce pain, in order to allow her to
resume normal activities, in particular her daily
work.
Bisset & Vicenzino (2015) have published an
evidence-based clinical pathway for physiotherapy management of LEP, which recommends
that patients who have experienced pain for less
than 3 months and not responded to a graduated exercise program, should be introduced to
© 2018 Acupuncture Association of Chartered Physiotherapists

other passive pain-relieving techniques such as
acupuncture, in order to speed up recovery.
Acupuncture is a safe treatment option, with
extremely low complication rates; in the UK a
survey of 31 822 acupuncture treatments found
only 43 minor adverse events, for a rate of 14
events per 10 000 treatments (0.14%) (Chen,
2013).
The patient had no contraindications, so in
view of the above published literature and low
reported adverse event rate, it was felt that acupuncture would be a good addition to her current treatment plan, with the benefits it could
provide outweighing any potential risks.
Informed consent was obtained from the
patient with appropriate screening prior to first
treatment.
Rationale for acupuncture treatment
selection
In a consensus study by Webster-Harrison et al.
(2002) on a standardized treatment for LEP,
14 participants were asked for their opinion
on point selection, needle length and diameter,
whether to stimulate the needle or not, depth
of insertion, and duration, interval and number
of treatments. The only question on which all
respondents agreed was that needle stimulation
was appropriate “at least under some circumstances”
(Webster-Harrison et al. 2002, p.183) – all other
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Table 2. Outline of the patient’s acupuncture treatment.
Needling technique
Selected points –
right (R)/left (L)

Needle size/depth

Angle – perpendicular
(P)/oblique (O)

De Qi
(Y/N)

‘Dose’ (time in
minutes)

Rx Response/
Adverse effects

03.01.18

LI
LI
LI
LI

4/R
10/R
11/R
12/R

0.25 × 30mm/1 cm
0.25 × 30mm/1–2 cm
0.25 × 40mm/2–3 cm
0.25 × 30mm/2cm

P
P
P
P

Y

10 min. No
manual re-stim.

Pre-treatment:
VAS: 8/10
ROM: -10°-130°
Post-treatment:
VAS: 8/10
ROM: 0 – 130°
Tolerated well.

09.01.18

LI
LI
LI
LI

4/R
10/R
11/R
12/R

0.25 × 30mm/1 cm
0.25 × 30mm/1–2 cm
0.25 × 40mm/2–3 cm
0.25 × 30mm/2cm

P
P
P
P

Y

20 min. Manual Pre-treatment:
re-stim of all
VAS: 6/10
points at 10 min ROM: 0 – 130°
Post-treatment:
VAS: 5/10
ROM: 0 – 130°
No adverse effects

15.01.18

LI
LI
LI
LI

4/R & L
10/R
11/R
12/R

0.25 × 30mm/1 cm
0.25 × 30mm/1–2 cm
0.25 × 40mm/2–3 cm
0.25 × 30mm/2cm

P
P
P
P

Y

20 min. Manual
re-stim of all
points every 5
min

Pre-treatment:
VAS: 5/10
ROM: 0 – 130°
Post-treatment:
VAS: 5/10
ROM: 0 – 130°
No adverse effects

22.01.18

LI
LI
LI
LI

4/R & L
10/R
11/R
12/R

0.25 × 30mm/1 cm
0.25 × 30mm/1–2 cm
0.25 × 40mm/2–3 cm
0.25 × 30mm/2cm

P
P
P
P

Y

20 min. Manual
re-stim of all
points every 5
min

Pre-treatment:
VAS: 3/10
ROM: 0 – 130°
Post-treatment:
VAS: 3/10
ROM: 0 – 130°
No adverse effects

31.01.18

LI
LI
LI
LI

4/R & L
10/R
11/R
12/R

0.25 × 30mm/1 cm
0.25 × 30mm/1–2 cm
0.25 × 40mm/2–3 cm
0.25 × 30mm/2cm

P
P
P
P

Y

20 min. Manual
re-stim of all
points every 5
min

Pre-treatment:
VAS: 3/10
ROM: 0 – 130°
Post-treatment:
VAS: 3/10
ROM: 0 – 130°
No adverse effects

07.02.18

LI
LI
LI
LI

4/R & L
10/R
11/R
12/R

0.25 × 30mm/1 cm
0.25 × 30mm/1–2 cm
0.25 × 40mm/2–3 cm
0.25 × 30mm/2cm

P
P
P
P

Y

20 min. Manual
re-stim of all
points every 5
min

Pre-treatment:
VAS: 1/10
ROM: 0 – 130°
Post-treatment:
VAS: 1/10
ROM: 0 – 130°
Grip strength: 60 lbs
right, 60 lbs left
QuickDASH: 20.45
No adverse effects

Rx date

questions generated three or more different
answers, with the question of point selection
resulting in 10 different suggestions, from “LI
11 and L14” to “look for and treat local trigger
points” (Webster-Harrison et al. 2002, p.183).
Gadau et al. (2014) have carried out the
most comprehensive review of randomized
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controlled trials relating to acupuncture and/
or moxibustion for the treatment of LEP and
their summary of clinical papers confirms there
is little agreement amongst practitioners. Table
3 summarises the acupuncture protocols used
for the treatment of LEP in some of the most
key randomized papers published to date.
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Table 3. Summary of the acupuncture protocols described in some key papers on the treatment of LEP.
Authors

Total number/
frequency of treatments

Acupuncture points used

Needle size/depth

Dose
(min)

Hacker & Lundeberg (1990)

10/2–3 times a week

LI 10, LI 11, LI 12, LU 5, TE 10

0.3 × 30mm

20

Molsberger & Hille (1994)

Single treatment

GB 34

2 cm depth manually
until the patient felt De Qi

5

Grua et al. (1999)*

10/1–2 per week

LI 4, LI 10, LI 11, LI 12, LI 15, P5,
P7, GB 20, GB 21, GB 34, ST 37,
ST 38

Not mentioned

20

Davidson et al. (2001)

8/2–3 times a week

LI 4, LI 10, LI 11, LI 12, TW 5

Not mentioned

20

Fink et al. (2002)

10/twice a week

LI 4, LI 10, LI 11, LU 5, TE 5,
one Ah Shi point

0.25 × 40mm

25

Irnich et al. (2003)*

3/10 days

LI 4, LI 10, SI 3, SJ 5, GB 34

-

25

Shin et al. (2013)

10/2–3 times a week

LI 4, LI 10, LI 11, LI 12, LU 5,
TE 5, two Ah Shi points

0.25 × 30 mm
No depth mentioned

20

Given the lack of standardized treatment
protocol for LEP in the literature, the protocol
used for this case was based on Western medical acupuncture theory, following the clinical
reasoning model and layering technique put
forward by Bradnam (2007), and taking into
account protocols for LEP treatment that
have been published in the literature to date
(Table 3).
Acupuncture point rationale
The aims of treatment were to promote local
healing of the tendon and provide analgesia. To
encourage local healing, points Large Intestine
(LI) 10 and LI 11 were chosen as they corresponded to the area of injured tissue. To
maximize local effects, low-intensity stimulation
was carried out, as recommended by Lundeberg
(1998, cited by Bradnam 2007).
For analgesia, LI 10 and LI 11 were chosen
to provide local and strong segmental pain
relief simultaneously, as they are both involved
in C5/C6 myotome innervation. Bradnam
(2007) recommends that less needles are used
in cases of acute nociceptive pain, as the segment may already be sensitized, so point LI 12
was chosen as a point slightly distant from the
site of injury but still involved in C5 myotome
innervation, and LI 4 was chosen as an extra-
segmental point which activates the descending
pain inhibitory system, providing less strong but
longer-term pain relief.
To start off with, only four points were
used and no manual stimulation was carried
© 2018 Acupuncture Association of Chartered Physiotherapists

out, in order to monitor the patient’s response
and tolerance, as recommended by Bradnam
(2007). As the patient responded well, manual
stimulation was carried out halfway through the
second treatment, and after every five minutes
in subsequent treatments. LI 4 L was added
during the third treatment session to increase
the supraspinal analgesic effect.
Dosage and treatment interval rationale
During their review, Gadau et al. (2014) found
that treatments sessions for LEP ranged from
1–30 minutes, from once a day to once every
three days, and from 1–36 treatments in total.
White et al. (2008) have suggested that the
dose for treatment will depend on the “intended
mechanism of the effect, e.g. whether local, segmental,
extrasegmental or central” (White et al. 2008,
p. 113), the site of the body, properties of the
nervous system, the patient’s perception of De
Qi and whether they are a strong responder or
not.
Bradnam (2007) recommends needling for at
least 20 min to activate the descending inhibitory system, and this time is in line with the
majority of protocols in Table 3 and most of
the studies reviewed by Gadau et al. (2014), so
following a good response from the patient to
the first treatment, the total treatment time was
increased to 20 min.
Weekly sessions were chosen in part because
of the patient’s schedule (see Discussion), and
as she showed good improvement in VAS
scores week-
on-
week, this frequency was not
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increased. A total of six sessions was carried
out in view of the improvement in pain, and a
decision by the patient that she no longer felt
further treatments were necessary.
Needle size and depth rationale
Needle sizes and depths were chosen according to the recommendations set out in the
Acupuncture
Association
of
Chartered
Physiotherapists Evidence Based Acupuncture
Training book (Final version 3.1 re edit Aug
2016), and having in mind that smaller needles
with manipulation provide the same effect as
larger needles and are less painful for the patient
and cause less bruising. Needles were inserted
until the patient reported a De Qi response was
felt. The perpendicular technique was used to
achieve a maximum response, as there was no
risk of damaging any important physiological
structures at the points chosen.

Discussion
The patient in this case saw a decrease in VAS
scores week-
on-
week and improvement in
function.
Acupuncture is thought to provide an analgesic effect through local, regional, segmental,
extra-
segmental and supraspinal effects (Zhao
2008). Almeida et al. (2014) have shown that acupuncture increases the synthesis and reorganization of collagen molecules in rat tendons after
injury, and in a study of 41 LEP patients, Ural
et al. (2017) found that acupuncture reduced the
common extensor tendon (CET) thickness after
10 sessions.
These studies suggest that acupuncture could
be directly responsible for promoting healing
of the tendon in LEP, and the analgesic effect
aids recovery by allowing patients to load more
(Chen 2013).
In this case, acupuncture was an adjunct to
exercise, and given that only six treatment sessions were carried out over a 6 week period, it
is unlikely this would have been enough time to
elicit a significant change in collagen structure,
so an increase in loading ability is likely to have
been the greatest contributor to the patient’s
progress.
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Alternative acupuncture/treatment
approaches
Whilst the progress in this case was positive,
in order to enhance analgesic effect additional
acupuncture points could have been used; LI 9
and LU 5 could be added for segmental effect,
as they are close to, but not directly on, the
injured area. Similarly, Lung (LU) 3, LU 4 or LI
8 could be added because they are in different
muscles but share C5/C6 myotome innervation.
Gall Bladder (GB) 34 could offer immediate
pain relief via the DNIC, as used by Molsberger
and Hille (1994), while Triple Energizer (TE) 5
could be used to access the posterior interosseous nerve, and Huatuo Jiaji or Bladder channel
points at C5–C6 spinal levels could influence
the posterior dorsal horn rami for the segment.
For additional supraspinal analgesic effects,
Liver (LR) 3 could be used.
Bradnam (2007) recommends that points
which can affect the sympathetic nervous system are also used in cases where the injury is
slow to heal. In this case, points on the Bladder
channel between levels T5–T9 could achieve
stimulation of segmental sympathetic outflow.
In future cases, electroacupuncture (EA) and
moxibustion might be considered, dependant
on access to facilities, as both have been shown
to enhance the effect of manual acupuncture
(MA) (Gadau et al. 2014).
In this case, the treatment protocol (interval,
duration of each session and total number of
sessions) was largely determined by funding and
time constraints within the clinical setting.
However, treatment protocols for the majority
of studies on LEP involve at least two sessions
per week (Table 3), and Molsberger & Hille
(1994) have shown that the average duration of
analgesia after one acupuncture treatment for
LEP is 20.2 hours. By increasing the number of
weekly treatment sessions, this may have offered
longer-
lasting analgesic effect throughout the
week and helped speed up recovery.
Limitations to this case report
The analgesic effect seen in this patient is as
expected from the literature outlined above, but
it is difficult to draw conclusions from this case
for future cases, as there are several limitations.
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It is known that the analgesic effect of
acupuncture varies within and between
patients, producing so-
called “responders” and
“non-responders” (White et al. 2008), and placebo
effect cannot be ruled out. This patient met
the characteristics associated with the risk of a
“good” prognosis (Bisset & Vicenzino 2015), but
this could mean that her condition would have
healed on its own, in time. In addition, because
acupuncture was used as an adjunct to exercise
and not in isolation, it is difficult to ascertain
how acupuncture contributed to recovery, if at
all. Finally, as there is no standardized acupuncture protocol for LEP, or indeed agreement
about what constitutes a therapeutic “dose” in
acupuncture (White et al. 2008), it is difficult to
decide whether the protocol used in this case
was ideal, and if not, how it should be improved
in an evidence-based way.
Future research
Systematic reviews of acupuncture for LEP
have all concluded there is insufficient evidence
to prove effectiveness (Gadau et al. 2014 and
Tang et al. 2015) due to lack of a consistent
definition of LEP in the literature (Trinh et al.,
2004) variability in inclusion and exclusion criteria, lack of true randomization and blinding
of participants and clinicians (Tang et al. 2015),
the use of different sham controls (Trinh et al.
2004), and variability in the type of acupuncture, treatment protocols, outcome measures
and follow-up periods (Gadau et al. 2014).
Currently there is no ideal treatment for
LEP and what is sorely needed are large RCTs
to offer guidance on a standardized treatment
protocol. However, for the patient in this
case report, acupuncture seemed an effective
adjunct to exercise, and until the publication
of more concrete evidence and guidance,
this author would recommend the treatment
protocol described herein for other suitable
candidates.
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The use of acupuncture for the facilitation of
rehabilitation for the conservatively managed
complete anterior cruciate ligament rupture: a
single patient case study
M. Dunn
St. George’s University Hospitals NHS Foundation Trust, London, UK

Abstract
Complete anterior cruciate ligament (ACL) rupture is a common and debilitating injury that
affects many individuals across the United Kingdom every year. There is no clear record
of prevalence; however, approximately 13 015 ACL reconstructions took place in England
alone in 2013, which is the most common treatment for complete ACL rupture (National
Institute for Health and Care Excellence (NICE) 2015), suggesting a fairly high prevalence
across the UK.
Keywords: acupuncture, anterior cruciate ligament, rupture.

Introduction
Complete anterior cruciate ligament (ACL)
ruptures are most commonly experienced as a
result of contact or non-contact trauma to the
knee sustained during high velocity sporting
activities (Choudhuri 2008; Meuffels et al. 2012)
and are often associated with a “pop” at the
time of incident with a sudden onset of pain.
The knee then usually swells up over the next
few hours (Choudhuri 2008). The ACL prevents
the tibia from sliding anteriorly in relation to
the femur and resists rotation of the tibia, and
therefore a complete ACL rupture causes the
knee to become less stable which subsequently
can cause inflammation and pain (NICE 2015;
Choudhuri 2008). The ACL is an intra-articular
ligament which rests within the synovial fluid of
the knee; this limits blood supply, clot formation and therefore revascularisation, which in
turn stops the bridging of tissue between ligament remnants (Murray et al. 2000; Laurencin &
Freeman 2005). For this reason, ACL rupture
Correspondence: Michael Dunn, 178 Mitcham Lane,
London SW16 6NT, UK (email: MichaelJDunn00@
gmail.com).
© 2018 Acupuncture Association of Chartered Physiotherapists

is commonly treated with surgical intervention
(Mascarenhas & MacDonald 2008) or physiotherapy (Monk et al. 2016). Long-
term symptoms of an untreated complete ACL rupture
may include true instability, which can range
from a mild feeling of unsteadiness during
sporting activities to the knee completely giving
way during simple activities such as stepping
off a kerb (Choudhuri 2008). This is associated
with an increased risk of developing meniscal
tears, damage to the cartilage and osteochondral injuries of the knee (Choudhuri 2008;
Shea & Carey 2015), all of which can further
increase pain and disability, lower activity levels
(Thorstensson et al. 2009) and reduce quality of
life (Spindler 2008).
A 5 to 10-year follow-up of patients with a
conservatively managed complete ACL rupture
showed that 33% still had pain and giving way
in general activities of daily living, and 33% had
pain and giving way mainly with sporting activities. However, the remaining 33% reported no
problems with pain or giving way at all (Linko
et al. 2005). Multiple systematic reviews carried
out over the last 12 years have demonstrated
that there is no significant difference in outcome
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between conservatively and operatively managed complete ACL rupture (Linko et al. 2005;
Smith et al. 2014; Monk et al. 2016), however the
evidence supporting this has been consistently
of low quality. Physiotherapy intervention is
the primary conservative management option
with the aim of an individualized, graded
exercise programme aimed at restoring range
of movement, muscle strength, balance, stability and function (Monk et al. 2016). However,
poorly managed pain following ACL rupture
can significantly inhibit quadriceps firing and
strengthening due to a phenomenon called
‘arthrogenic quadriceps inhibition’ (Hopkins &
Ingersoll 2000; Hart et al. 2010), thus reducing
the likelihood of successful rehabilitation. This
can then lead to chronic knee pain with sensitized peripheral and central nervous systems
(Ekman & Koman 2004). Therefore, in order to
rehabilitate the knee effectively following ACL
rupture, pain must be well-managed.
Traditional treatment modalities for the
management of knee pain following ACL
rupture may include the use of non-
steroidal
anti-
inflammatory medications, opioid medications, ice, Maitland’s mobilization techniques
or electrotherapy (Basharat et al. 2013; NICE
2016). However, over recent years the use
of acupuncture has become more widely
accepted in Western medicine, particularly for
the treatment of musculoskeletal pain. White
et al. (2007) carried out a more comprehensive
systematic review of the use of acupuncture
for chronic knee pain which concluded that
acupuncture caused a significant reduction in
pain in comparison to sham acupuncture. The
results of this review are valid as the studies
included are high-
quality placebo randomized
controlled trials with a large number of participants; however, there are only a small number
of trials included and more a recent study by
Hinman et al. (2014) failed to reproduce the
same outcomes. It is also worth noting that a
limitation to the study by Hinman et al. (2014) is
that they did not use a control group of sham
acupuncture as previous studies did.
This article will discuss the use of acupuncture as part of a multimodal approach to the
physiotherapy treatment of a patient suffering
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from chronic knee pain, instability and muscular
weakness following a complete ACL rupture
18 months previously which had been non-
operatively managed. The rationale behind the
use of acupuncture and any influence on patient
outcomes will also be critically discussed.

Case report
Subjective examination
The patient is a 32-year-old man who attended
for assessment with the author, complaining of
an 18-month history of left knee pain which
began during army training.
History of presenting condition
The patient experienced a sudden onset of left
knee pain with a “popping” sound/sensation
when running, however at the time there was
minimal swelling and he was able to continue
with his training. Over the following month
the pain increased, and the patient was medically discharged from the army due to this knee
problem. There were no investigations or
treatment carried out at the time. The patient
had very recently been referred for a magnetic
resonance imaging (MRI) scan prior to assessment with the author. This showed a complete
rupture of the ACL and a tear to the posterior
horn of the medial meniscus, and he was now
awaiting a review with an orthopaedic consultant. The patient described clicking, clunking
and occasional giving way in his left knee when
on his feet. There was no pattern to the pain
throughout the day, no morning stiffness and
no night pain. All red flags were cleared.
Past medical history
Nil.
Drug history
Paracetamol, Naproxen.
Social history
The patient lives with his wife and two young
children aged three and one. He works as a
security guard at an airport and therefore works
a shift pattern of days and nights. He finds that
his knee pain is made worse by being on his feet
© 2018 Acupuncture Association of Chartered Physiotherapists
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at work all day. He previously enjoyed running
but has been unable to do this since the injury.
Objective examination
Observation
Muscle atrophy around the quadriceps, hamstrings and calf muscles. No swelling.
Palpation
Allodynic response to light touch.
Knee range of movement (ROM) and
strength
Full active ROM with pain throughout range
in both flexion and extension of the left knee.
-4/5 strength in quadriceps and hamstrings of
the left knee, according to the MRC Muscle
Scale, with visible and palpable reduced firing
of the quadriceps muscles in comparison to the
right lower limb.
Squat
Pain throughout movement, valgus positioning
of left knee and reduced weight bearing on the
left lower limb.
Straight leg raise
Unable.
Anterior drawer test
Positive with increased laxity in comparison to
the right lower limb.
Clinical impression
The patient demonstrated significant quadriceps
and hamstring atrophy with subsequent loss
in power. He was experiencing high levels of
pain and was sensitive to light touch suggesting
some peripheral and central sensitization, likely
due to the length of time he had been suffering knee pain. The patient also demonstrated
fear avoidant behaviour with his knee, likely to
have been driven by his pain. There was a lack
of quadriceps firing suggestive of arthrogenic
quadriceps inhibition. Based on subjective and
objective findings, the patient appeared to have
an unstable knee.
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Initial treatment
Due to the high level of pain and weakness,
initial treatment consisted of education and
some low-level exercise. However, at the first
follow-
up appointment the patient reported a
difficulty in completing his exercise programme
due to high levels of pain all day which were
exacerbated further by his exercises.
Acupuncture treatment
A consent form, with all contraindications
precautions cleared, was signed by both
physiotherapist and the patient before the
of acupuncture, and an information leaflet
provided for the patient.

and
the
use
was

Rationale for the use of acupuncture
The patient was having difficulty completing his
exercise programme due to the high levels of
pain he experienced. As highlighted previously,
he had been experiencing this knee pain for
18 months which is therefore considered to be
chronic in nature, likely to be accompanied by
elements of central and peripheral sensitization
(Ekman & Koman 2004). There is evidence to
support the use of acupuncture for the treatment of chronic knee pain (White et al. 2007),
therefore the author clinically reasoned in discussion with the patient that acupuncture might
be a useful adjunct to treatment in order to
enable him to complete his exercise programme.
Acupuncture provides many of its local
effects from stimulating nerve fibres in the skin
and muscle by setting off action potentials.
These action potentials spread locally around
the network and various chemicals such as calcitonin gene-related peptide and histamine are
produced as a result. This release of chemicals
causes vasodilation, increased vascular permeability and subsequently increased blood flow to
the area, which can aid in healing of local tissues
(White et al. 2008). These action potentials also
travel up Aδ nerves to the originating segment
at the spinal cord. These in turn activate small
intermediate cells in the dorsal horn that release
enkephalin, a neuromodulator which blocks
the transmission of pain in the substantia gelatinosa cells, which are part of the nociceptive
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Table 1. Details of treatment sessions.
Treatment
session
1

Selected points
ST 34
ST 35
Xiyan
LI 4
All points bilateral
Total: 8

2

ST 34
ST 35
Xiyan
SP 10
LI 4
LV 3
All points bilateral

Technique
(Length of needle, angle)
ST 34, ST 35 & Xiyan needles
were 40 mm × 0.25 mm
LI 4 needles were 0.25 × 25 mm.
ST 35 & Xiyan needles were
inserted obliquely and upwards.
All other needles inserted with
perpendicular insertion.
ST 34, ST 35, Xiyan and SP 10
needles were 40 mm × 0.25 mm
LI 4 & LV 3 needles were
0.25 × 25 mm.
ST 35 & Xiyan needles were
inserted obliquely and upwards.
All other needles inserted with
perpendicular insertion.

Dose
(Length of Rx, De Qi,
stimulation)

Rx response
(Including any adverse
events)

Time: 10 min

No adverse events.

De Qi stimulated by rotation
of needles.
Stimulated at 1 and 5 min.

No immediate response to
Rx.
Outcome measure:
pain on average over last
week using Numeric Pain
Rating Scale (NPRS): 7/10

Time: 20 min
De Qi stimulated by rotation
of needles at 1, 10 and
15 min.

No adverse events.
Outcome measure:
pain on average over last
week using NPRS: 5/10

Total: 12
3

ST 34
ST 35
Xiyan
SP 9
SP 10
LI 4
LV 3
All points bilateral

ST 34, ST 35, Xiyan, SP 9 &
SP 10 needles were 40 mm ×
0.25 mm
LI 4 & LV 3 needles were
0.25 × 25 mm.
ST 35 & Xiyan needles were
inserted obliquely and upwards.
All other needles inserted with
perpendicular insertion.

Time: 20 min
De Qi stimulated by rotation
of needles at 1, 10 and
15 min.

ST 34
ST 35
Xiyan
GB 34
SP 9
SP 10
LI 4
LV 3
All points bilateral

No adverse events.
Outcome measure:
pain on average over last
week using NPRS: 3/10

ST 34, SP 35, Xiyan, SP 9 &
SP 10 needles were 40 mm ×
0.25 mm
LI 4 & LV 3 needles were
0.25 × 25 mm.
ST 35 & Xiyan needles were
inserted obliquely and upwards.
All other needles inserted with
perpendicular insertion.

Total: 16

pathway. This generalized decrease in activity
at the dorsal horn can take several minutes to
develop, but then outlasts the duration of acupuncture for up to several days and is known
as segmental analgesia (White et al. 2008). The
patient had knee pain within the L3 and L4
dermatome distribution, so needling points
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Pt felt benefit from last
session to this session
(4 days).
Managing well with exercises
and better at work.

Total: 14
4

Pt felt significantly less pain
during the 3 days following
last treatment session and
was able to get on better
with exercises.

Time: 20 min
De Qi stimulated by rotation
of needles at 1, 10 and
15 min.

Pt felt benefit from last
session to this session
(7 days) with an overall
reduction in pain. Managing
well with exercises and
continuing to manage better
at work.
No adverse events.
Outcome measure:
pain on average over last
week using NPRS: 2/10

within this dermatomal pattern would lead to
segmental inhibition. Therefore, acupuncture
points Stomach (ST) 34, ST 35, Xiyan, Gall
Bladder (GB) 34, Spleen (SP) 9 and SP 10 are
appropriate for the treatment of chronic knee
pain as reflected in the literature (White et al.
2007).
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In addition to segmental inhibition, extra-
segmental points were also used in later sessions. These can work by inducing a generalized
analgesic effect throughout the body. Needling
extra-segmental points can trigger the release of
β-Endorphin from the hypothalamus, an opioid
that activates a small group of cells in the midbrain called the periaqueductal grey (PAG). Two
descending pathways from the PAG, involving
the release of serotonin and noradrenaline,
lead to activation of the intermediate cells and
inhibition at the post-synaptic membrane of the
transmission cells within the dorsal horn. Both
of these mechanisms aid in blocking the transmission of pain and further reinforce the effect
of acupuncture (White et al. 2008). It has been
suggested that the acupuncture points Large
Intestine (LI) 4 and Liver (LR) 3 are the most
effective points for initiating this process due to
the large number of nerve endings in the hands
and feet and due to the large representation for
these areas in the somatosensory cortex (White
et al. 2008).
The points used are all in accordance with
Bradnam’s (2007) concepts of layering. Points
local to the tissue were all selected to stimulate
segmental/spinal effects for chronic nociceptive pain, and supraspinal effects were elicited
by using strong stimulation on distal points
in the hands and feet. All points were used
bilaterally in order to increase these analgesic
mechanisms (Bradnam 2007). Initially, treatment sessions used a lower number of needles
for only 10 min in order to reduce the risk of
an adverse reaction as the patient had never
had acupuncture previously; later sessions saw
treatment time increase to 20 min (Bradnam
2007).
Results
The patient reported a reduction in his pain in
his knee from 7/10 to 3/10 using the Numeric
Pain Rating Scale (NPRS). In the most recent
session prior to this case study, he demonstrated improved strength with 4/5 on the
MRC Muscle Scale in both flexion and extension. He also reported full compliance with his
exercise programme with no increased pain as a
result.
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Discussion
A robust review of the evidence supports the
efficacy of acupuncture in the management of
chronic knee pain (White et al. 2007; Lin et al.
2016), however a variety of mechanisms can be
used to explain the reduction of pain in this
case study. The study author hypothesized that
the patient was experiencing a combination of
chronic nociceptive pain and centrally evoked
pain via sensitization, therefore local needling
within the myotomal and dermatomal segment
was incorporated to create segmental spinal
analgesic effects, and distal points in the hands
and feet were used to elicit supraspinal analgesic
effects (Bradnam 2007) as discussed earlier in
this case study. An alternative approach could
have included distal or proximal points within
the same spinal segment such as ST 36 or Huato
Jiaji or bladder points at that spinal level which,
collectively, can increase sympathetic outflow if
there is little pain-
relieving effect from previous acupuncture techniques as suggested by
Bradnam (2007). Perhaps this could have caused
an even further reduction in pain. However, it is
important to note that the basis for this treatment as described by Bradnam (2007) has not
been validated by scientific investigation as per
the self-
confession of that author. Therefore,
more research is required in order to solidify
the validity of these techniques for the treatment of pain.
Complete ACL rupture can be a debilitating
condition that can cause pain, disability and
reduced quality of life (Spindler & Wright 2008;
Thorstensson et al. 2009) and subsequently can
have significant impacts on healthcare providers,
with ACL reconstruction surgery alone costing
£1391 (NICE 2015). This sum also does not
take into consideration the cumulative costs
of any previous and follow up orthopaedic
appointments. Recent systematic reviews have
concluded that non-operative management with
physiotherapy has similar outcomes to that of
surgical intervention (Linko et al. 2005; Smith
et al. 2014; Monk et al. 2016); however it is
important that pain is well-
managed in order
to reduce the risk of chronic pain via central
and peripheral sensitisation (Ekman & Koman
2004) which can inhibit quadriceps firing and
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rehabilitation post-
knee injury (Hopkins &
Ingersoll 2000; Hart et al. 2010). This case
study demonstrates the effective use of acupuncture as an adjunct in the treatment of a
conservatively treated ACL rupture in order to
manage pain more effectively. This enabled the
patient to participate with an evidence-
based
ACL rehabilitation programme, whereas prior
to acupuncture treatment, pain was inhibiting
participation. The patient also highlighted that
he was able to carry out his duties at work more
effectively due to his reduction in pain. Previous
studies have shown strong links between pain
and an inability to work with reduced quality
of life (Yamada et al. 2016); it can therefore be
assumed that the patient experienced a higher
quality of life as a result of treatment. Due to
the combination of effectively-
managed pain
with acupuncture, increased quality of life and
increased participation in rehabilitation demonstrated in this case study, and research showing
no significant differences in outcomes between
ACL reconstruction and conservative management, it can therefore be suggested that physiotherapy with the adjunct of acupuncture is a
significantly cheaper viable alternative to ACL
reconstructive surgery. However, it is important
to note that the rehabilitation and acupuncture
treatment described is still ongoing at the time
of this case study report which is a limitation to
these recommendations and suggests the need
for further research in this area.
One limitation of the present case study is
that it was derived from a single patient experience with no control group or differing variables
with which to compare results. Additionally,
the study author is a novice acupuncture
practitioner, which could suggest an element
of uncertainty in the accuracy of needle placement and technique. Nevertheless, this case
study does support the growing evidence base
that confirms the effectiveness of acupuncture
in the treatment of musculoskeletal pain, and
particularly of chronic knee pain in order to
facilitate rehabilitation following ACL rupture.
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Achilles tendon rupture
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Abstract
This case report describes a 35-year-old male who experienced an acute right-sided Achilles
tendon rupture. Conservative management of an air cast boot was elected with referral
to physiotherapy because the rupture was too proximal for surgical repair. Physiotherapy
comprised Western medical acupuncture (WMA) combined with therapeutic exercise and
gait rehabilitation. Clinical findings highlighted a positive Thompson test, significant inflammation, reduced function and tenderness. The subject received acupuncture as part of the
initial physiotherapy assessment at three weeks post-injury. He received three further weekly
treatment sessions. Following the second physiotherapy treatment the Thompson test was
negative, inflammation was reduced and gait improved, with no tenderness. The subject was
discharged from the consultant at 7 weeks post-injury with pleasing function and strength
of plantar flexion, and therefore he was able to return to driving and progress physiotherapy
rehabilitation. The author concludes that WMA as part of conservative management led to
a timely, positive outcome.
Keywords: Achilles tendon rupture, acupuncture, herringbone needle technique, pain.

Introduction
This case study is an acute right-sided ruptured
Achilles tendon in a 35-year-old male, sustained
during a football game. The subject recalled feeling he had been tackled from behind and kicked
in his right leg. No contact was made, and he
had collapsed. He experienced difficulty mobilizing, but he managed to drive home. However,
he was taken to an Accident & Emergency
department that evening. Interestingly, a search
by Gulati et al. (2015) of literature on the management of Achilles tendon rupture highlighted
the mean age of Achilles rupture as 35 years.
Gulati et al. (2015) report a greater incidence in
Correspondence: Kate Clark, Whitstable Physiotherapy &
Sports Injury Clinic, 166B Cromwell Road, Whitstable,
Kent. CT5 1NA, UK (email: info@whitstable
physio.co.uk)
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males (male: female ratio 20:1), often occurring
during irregular sport and reporting a sensation
of being kicked, which this case report concurs
with.
The rationale for WMA to treat an acute
Achilles tendon rupture was to improve the
physiological effects of inflammation, impaired
function and pain (White et al. 2008). The
physiotherapy approach combined acupuncture,
exercise prescription and gait rehabilitation
(Davidson 2016). Specifically, manual acupuncture considered treatment position, point
selection, number of needles, depth of insertion, stimulation and length of treatment over
4 weekly treatment sessions (Park et al. 2013).
Exercise prescription consisted of gastrocnemius
and soleus strengthening using Theraband with
progression to functional eccentric loading
and balance exercises using a wobble board.
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Gait rehabilitation enabled the subject to walk
independently without aids using a normal gait
(Miners & Bougie 2011).
Inoue et al. (2015) examined the effect
of electroacupuncture on early post-
r uptured
Achilles tendon repair in rats. They randomly
assigned 90 wistar rats to one of three groups:
electroacupuncture, manual acupuncture or
control. Histological and mechanical evaluation
revealed increased total cell count and cells
staining for positive transformation of growth
factors. Therefore Inoue et al. (2015) concluded
electroacupuncture could be beneficial in tendon repair.
Kubo et al. (2010) carried out a study on nine
healthy human males and concluded that both
acupuncture and heat treatments increased the
blood volume and oxygen saturation of the
human Achilles tendon. Improvement of the
oxygen saturation of the tendon remained after
the recovery period, which they suggested could
contribute to tendon repair.
Kastner (2014) highlighted that a diagnosis
of tendonitis should only be applied to acute
tendon injuries, and chronic cases should
be diagnosed as tendinosis or tendinopathy.
He described a four-
needle technique as an
effective treatment for chronic tendon pain.
Kastner (2014) wrote that acupuncture is
effective in promoting collagen regeneration,
remodelling and healing of tendons. A study
by Kishmishian (2012) developed an acupuncture protocol using the Herringbone technique
for the Achilles tendon. The Herringbone
technique is a row of vertical needles in the
Achilles tendon with rows off to either side.
(Figure 1.)
A case report by Davidson (2016) of a
37-
year-
old male with chronic Achilles tendinopathy suggested acupuncture as part of
Western medical physiotherapy in the treatment
of tendinopathies. Davidson (2016) highlighted
the importance of eccentric loading to promote
tendon rejuvenation. In agreement, a case study
by Miners & Bougie (2011) of a 40-
year-
old
male with chronic Achilles tendinopathy supports both a combined approach and eccentric
training of the gastrocnemius-
soleus complex
to facilitate recovery.
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Figure 1. Photograph of fourth treatment using
Herringbone technique.

A review of acupuncture for ankle sprain
by Park et al. (2013) reported that acupuncture
was more effective than controls in reducing
pain, improving function and quality of life.
However, the analysis was taken from a small
sample of studies directed at ankle sprain and
not Achilles rupture. Park et al. (2013) concluded there is insufficient evidence available to
support acupuncture as an evidence-based treatment option for the treatment of ankle sprain
and that further research is required.

Description of the case
Clinical assessment and examination findings
highlighted that the subject had a positive
right Thompson test, significant inflammation
throughout his right lower leg, reduced function (gait with boot and two elbow crutches,
normally fully independent) and tenderness on
palpation of distal heads of the gastrocnemius
and Achilles tendon with a palpable gap as outlined in Table 1. The Foot and Ankle Disability
Index (FADI) (Martin et al. 1999), a patient-
reported rehabilitation measure of the lower
extremity, was used to provide a baseline and
an outcome measure. Clinical reasoning of the
subject’s examination findings then considered
treatment position, point selection, number of
needles, needle insertion, stimulation and length
and frequency of treatment, combined with
exercise prescription and gait rehabilitation as
outlined in Table 2.
Interestingly in terms of point selection for
treatment of tendon pain, a study by Kubo
© 2018 Acupuncture Association of Chartered Physiotherapists

K. Clark
Table 1. Subject profile.
Age

35

Gender

Male

Work

Pharmaceuticals full-time, central office in London, travels with work. Currently working from home to
avoid sick leave.

History of Presenting
Condition

Sudden onset, acute injury sustained during friendly football game at work after the subject had been
stuck in traffic for two hours and consequently missed the warm-up. The subject reported falling to
the ground; he presumed someone had tackled him from behind, but nobody was near him. Immediate
onset of symptoms: right-sided absent plantar flexion and difficulty walking, however he managed to
drive home before being taken to A&E later that evening. Whole of his right lower leg became swollen,
positive Thompson test, unable to walk independently, tenderness on palpation of Achilles tendon and
distal heads of gastrocnemius with palpable gap. Consultant diagnosed ruptured right Achilles, and
elected for conservative management because surgical repair was not possible due to the rupture being
too proximal to the heads of the gastrocnemius. Conservative management of air cast boot (24 hours
per day except for physiotherapy (PT) exercises 3 times a day), fixed at 30° equinus for 2 weeks, 15°
equinus for further 2 weeks, plantar grade with 0–30° range of movement for further 2 weeks, then
removal of boot by 7 weeks post-injury.

Past Medical History

Nothing highlighted, no experience of fractures/operations/thyroid, heart, rheumatoid arthritis, epilepsy,
asthma or diabetes/previous PT.

Drug History

Clexane for initial 2 weeks post injury when he was not mobile. No routine or current medication.

Social History

Lives with his wife and two children (boys aged 4 and 7 years) in a house in central town.

What does patient consider
main problem

Lack of functional movement affecting gait and driving, therefore affecting his ability to go to work and
play with his children.

Patient’s expectation of PT/
acupuncture in alleviating
symptoms

He believed PT would help. No previous experience of PT or acupuncture, however open to trying
anything to help his recovery and keen to follow advice exactly. He had researched his injury and
possible PT interventions prior to initial assessment and was aware of therapeutic band and functional
exercises.

Medical screening for
acupuncture and informed
consent

Informed consent for treatment gained, both medical screening and consent to acupuncture (also consent
to being case report).

et al. (2010) described the use of one acupuncture point, 40 mm proximal to the calcaneus,
vertical insertion (0.2 mm diameter, 40 mm
length) 3 mm depth, for 10 min with 3-
min
needle stimulation at 5 min. Kastner (2014)
recommended a four-needle technique for tendon pain; with the first needle on or near the
osteotendinous junction, the second and third
needles on either side of the tendon, and the
fourth needle at the myotendinous junction.
Kishmishian (2012) suggested the Herringbone
technique with a row of needles inserted vertically into the Achilles tendon and a row off to
either side of the tendon. The points used by
Davidson (2016) varied between treatments but
on average comprised eight needles, often from
Kidney or Bladder meridians, and one point
consistently used was Gall Bladder (GB) 34
(Yanglingquan ‘Physiotherapy point’), influential
in muscle and tendon healing and rejuvenation.
© 2018 Acupuncture Association of Chartered Physiotherapists

To support the clinical reasoning for dose and
point selection the author utilized a combination
of the literature available. A 10 min treatment
dose suggested by Kubo et al. (2010) was used
in the initial treatment with the subject in supine
lying, however instead of one acupuncture point
the author used 10 needles (25–40 mm) inserted
vertically to varying depths (0.5–2 cm) according to the underlying anatomy (Table 2). Needle
stimulation (manual twirling and thrusting) was
carried out three times for 5 s as opposed to
the reported 3 min needle stimulation at 5 min
by Kubo et al. (2010). The subject appeared to
respond positively to the initial acupuncture
treatment with no adverse reactions therefore
subsequent treatment doses were extended to
20 min with the subject in prone lying. Varied
point selection between treatments highlighted
by Davidson (2016) was utilized and also one
consistent point identified, ‘Physiotherapy point’
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Table 2. Treatment.
Treatment session Selected points

Needling technique

Dose

Rx response/adverse effects

10 needles,
10 min,
3 needle
stimulations.

Foot & Ankle Disability Index (FADI) score
32.7, positive Thompson test. De Qi felt from
initial needle insertion and from subsequent
stimulation of needles, patient very relaxed
at end. Right LR 3 most influential point as
patient reported increased analgesic effect. No
adverse effects. Home exercise plan (HEP)
for ankle Theraband (red) strengthening, all
directions slowly, × 15 each direction, 3 sets. Gait
re-education with 1 elbow crutch (EC), ice and
elevation.

1

LI 4, GB 34,
Patient supine lying. LI 4 and LR
BL 60, KI 3,
3 points (“Four Gates”) 25 mm
LR 3 bilaterally. needles, 1 cm depth. LI 4 middle
of first web space in hands. LR 3
2 cun proximal to margin of web
between first and second toes.
GB 34 (muscle & tendon healing)
40 mm needle 1–2 cm depth,
depression anterior and inferior to
head of fibula. BL 60 (TA injuries)
30 mm needle, 0.5–1 cm depth,
half-way between prominent part
lateral malleolus and Achilles
tendon. KI 3 (central effects)
30 mm needle, 0.5–1 cm depth,
half way between prominent part
of medial malleolus and Achilles
tendon.

2

LI 4, GB 34,
BL 40, BL 60,
KI 3, LR 3
bilaterally.

Patient prone lying. LI 4, LR 3,
GB 34, BL 60 & KI 3 as Rx 1.
BL 40 (sciatica, hamstring and
gastrocnemius injuries) 30 mm
needle, 0.5–2 cm depth on
popliteal crease between biceps
femoris and semitendinosus
tendons.

12 needles
for 20 min,
3 needle
stimulations.

Reduced swelling of right lower leg since
initial Rx, with more localised inflammation
of Achilles tendon. Thompson test remained
positive. Consultant review 27/03/17: adjusted
boot to plantar grade, with 0–30 range. De Qi
felt from initial needle insertion and subsequent
needle stimulations. Patient very relaxed at
end and laughing. HEP progressed to green
Theraband, gait re-education with no ECs,
continued ice and elevation.

3

LI 4, GB 34,
BL 40, BL 57,
BL 58, BL 60,
BL 62, KI 3,
LR 3 bilaterally.

Patient prone lying. LI 4, LR 3,
GB 34, BL 40, BL 60, KI 3 as
Rx 2. BL 57 (calf pain) 40 mm
needle 8 cun distal to BL 40
in hollow between bellies of
gastrocnemius. BL 58 (back, leg
pain) 1 cun distal and lateral to
BL 57. BL 62 (calming, distal
LBP, headaches) 0.5 cun distal
to lateral malleolus in palpable
groove.

18 needles
for 20 min,
3 needle
stimulations.

No generalized inflammation of right lower
leg however localized inflammation of Achilles
tendon with prominent thickening of scar tissue.
Thompson test negative, plantar flexion right
ankle observed. Gait independent however slow
and boot in situ. De Qi felt from initial needle
insertion and following each subsequent needle
stimulation. Patient very relaxed at end and
laughing. HEP progressed to blue Theraband,
balance exercise, single leg stand, bilateral
functional eccentric loading of plantar flexion
into dorsi flexion.

4

LI 4, GB 34,
BL 60, LR 3,
KI 3, bilaterally.
Herringbone
technique right
Achilles tendon
(including right
KI 3 and BL
60).

Patient prone lying. LI 4, GB 34,
BL 57 & 60, KI 3 as Rx 3.
Herringbone technique right
Achilles tendon with central row
of 4 perpendicular 40 mm needles
1–2 cm depth, lateral row of 4
oblique 40 mm needles from BL
60 proximal 1–2 cm depth &
medial row of 4 oblique 40 mm
needles from KI 3, proximal
1–2 cm depth (Figure 1).

20 needles
for 20 min,
3 stimulations
of needles.

Reduced inflammation of right Achilles tendon
since Rx 3, Thompson test remains negative.
Consultant review 10/04/17: boot removed,
satisfactory strength right ankle plantar flexion
therefore discharged with advice to continue
PT to build exercise and function with
permission to drive and return to low impact
sport. Gait independent, no boot, achieving
bilateral heel strike however left more than
right. De Qi felt from initial needle insertion
and following subsequent needle stimulations.
Patient very relaxed at end and laughing. HEP
progressed to black Theraband, balance exercise,
uni-directional wobble board (loaned 2/52),
functional eccentric loading of plantar flexion
into dorsi flexion, advice to start swimming and
use cross trainer. FADI score 86.5.
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GB 34, in order to promote tendon healing. In
agreement with Davidson (2016), Kidney (KI)
and Bladder (BL) meridian points were often
selected, but in addition points from Large
Intestine (LI) and Liver (LR) meridians were
included. Treatments comprised 10 to 20 needles
with bilateral needles to enhance effects, instead
of an average of eight needles as reported by
Davidson (2016), or the single needle that Kubo
et al. (2010) highlighted. The author was inspired
to use the Herringbone technique (Fig. 1) suggested by Kishmishian (2012) unilaterally on the
subject’s affected side for the fourth treatment,
coupled with carefully chosen points bilaterally
for pain relief and tendon healing: LI 4 and LR
3 (“Four Gates,” used for general pain), BL 60
(Achilles tendon injuries), GB 34 (tissue healing
and rejuvenation) and KI 3 (central effects).
The Herringbone technique involves inserting
needles directly into the symptomatic tissue,
demonstrating dry needling as opposed to traditional acupuncture.
Further aspects of the acupuncture treatment dose considered needle stimulation and
frequency of treatment. The aim of each needle
insertion was to elicit De Qi (needle sensation),
which the subject confirmed. Kastner (2014)
highlighted that acupuncture with stimulation
or needle twisting to elicit De Qi appears to
facilitate tendon healing and furthermore is
beneficial to needle points in muscles that
are imbalanced such as the gastrocnemius in
Achilles tendon treatment. During each treatment regular stimulation of needles using
gentle twirling and thrusting movements for 5 s
was carried out at 5 min intervals. In terms of
frequency this study consisted of a total of four
treatments, with five days between the initial and
second treatment, then weekly. Interestingly, the
Park et al. (2013) review highlighted acupuncture
treatment sessions ranging from three to 15
treatments over three days to four weeks.
Combined physiotherapy treatment encompassed exercise prescription and gait rehabilitation. Initially ankle through range resistance
exercises using Theraband were carried out
as a home exercise plan (HEP), slowly in all
directions, with three sets of 15 repetitions
per day. After the second treatment, when the
© 2018 Acupuncture Association of Chartered Physiotherapists

tendon was intact as highlighted by the negative Thompson test, the HEP was progressed
to functional gastrocnemius-
loading exercises
using three sets of 15 repetitions (from calf
raise slowly eccentrically through range to squat
with heels off step) reported by Davidson
(2016) and Miners & Bougie (2011). Exercise
progression included balance exercises using a
multi-
directional wobble board, and advice to
start swimming and to use a cross-trainer.
Gait re-education progressed from two elbow
crutches to walking independently. Advice was
given to continue ice and elevation during the
initial two weeks of treatment to promote healing (Miners & Bougie 2011). The subject’s goal
was to regain functional range of movement,
reduce inflammation and pain, and return to
driving and playing with his children, although
not to return to football to prevent recurrence
of the injury. The Thompson test provided a
clear objective measurement alongside functional ability, namely gait and ability to plantar
flex (calf-
raise) the right foot. Initially the
Thompson test was positive, but when reassessed after the second treatment it was negative,
highlighting healing of the tendon. The FADI
self-report tool of 26 items (assessing activities
of daily living, functional mobility, gait, occupational performance, pain, sleep and strength)
appeared an appropriate rehabilitation measure
of the subject. The initial FADI score of the
subject was 32.7 out of 104 (Table 3), which
improved to 86.5 following the fourth treatment session (Table 4), suggesting a significant
improvement.

Discussion
The subject demonstrated a positive outcome
to manual acupuncture as part of a Western
medical physiotherapy approach, without any
adverse effects. In fact, the subject experienced
additional benefits besides tendon healing. The
subject reported significantly improved sleep
having not slept properly since he became a
father. Improved sleep can be seen as a significant factor in healing and overall wellbeing
(White et al. 2008). Further reported benefits
were feelings of calm, reduced stress and happiness, which could have promoted recovery
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Table 3. Initial FADI score at first treatment.

in terms of psychosocial factors related to his
injury. Following acupuncture and the experience of feeling De Qi, the subject applied
his pharmaceutical knowledge and experience
to understand the biological mechanisms
stimulated by needle insertion and stimulation.
This highlighted that he had belief and understanding of acupuncture treatment which is a
psychosocial factor likely to have promoted his
positive outcome (Davidson 2016). The subject
appeared very relaxed with spontaneous laughter, remarking he experienced an unbelievable
feeling from a technique without pharmacology.
It is important to acknowledge the limitations of this study with particular reference to
a combined approach and that confounding
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factors were not controlled. Conservative
management included that the subject wore an
air cast boot for 24 hours per day (except for
removal to carry out physiotherapy exercises)
for a six-week period, with which he was totally
compliant. Rigid support of a boot in a fixed
range of movement during the repair phase, the
first 6 weeks, is a contributing factor to the healing process (Kastner 2014). Furthermore, the
subject participated fully in the exercises given
and it is likely that the eccentric loading also
contributed to his positive outcome (Miners &
Bougie 2011). The subjective and objective feedback was not scientific evidence, however this
could be achieved with ultrasound guidance of
needle insertion and magnetic resonance imaging
© 2018 Acupuncture Association of Chartered Physiotherapists
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Table 4. Outcome FADI score at fourth treatment.

of the responses in the brain. That the author is
a novice and did not have access to an electro
acupuncture unit highlights further limitations.
Critical reflection of the treatment is primarily that a combined conservative approach was
followed. Davidson (2016) and Miners & Bougie
(2011) highlighted combined approaches including eccentric loading of the gastrocnemius-
soleus complex and acupuncture to promote
collagen regeneration, remodelling and healing
of tendons. Secondly, in terms of point selection and dose the author used a combination of
the literature available. Davidson’s (2016) selection of points varied except for one consistent
point, the Yanglingquan ‘Physiotherapy point’,
GB 34, influential in muscle and tendon healing,
© 2018 Acupuncture Association of Chartered Physiotherapists

which the author also consistently used. Thirdly,
the Herringbone technique for Achilles tendon
highlighted by Kishmishian (2012) appears as
an intense local treatment. Due to the subject’s
inflammation this technique was not used until
his fourth treatment when inflammation had
reduced (White et al. 2008).
Suggestions for alternative acupuncture
encompass different methods in terms of
manual acupuncture, dry needling and electro
acupuncture. Moreover, there are highly variable
treatment approaches in terms of point selection and dose. Although it appears important to
build research of effective acupuncture practice
to produce different outcomes it is not necessarily possible to use a prescriptive evidence-based
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approach, since treatment is tailored to the individual, their condition, and related and contributing factors (Kubo et al. 2010; Park et al. 2013).
The implications for clinical practice suggest
acupuncture can be effective in healing tendons,
and specifically the Achilles tendon. The use
of the Herringbone technique combined with
GB 34 alongside “Four Gates” points to promote Achilles tendon healing and rejuvenation
appeared a positive treatment option. However,
as a novice it appears wise not to become prescriptive but to rather treat the individual and
remain open to adapting the approach and to
continued learning. The consensus from the
literature is that more research in acupuncture
for ankle injuries, specifically tendon injuries,
is required to enable evidence-
based practice.
However, it appears there are many variables
in terms of point selection, treatment dose,
following more traditional points using manual
acupuncture, or feeling appropriate soft tissue
using dry needling (Kishmishian 2016; Kubo
et al. 2010). Future research could critique
recent case reports written by members of
the Accupuncture Association of Chartered
Physiotherapists (AACP), identifying common
practice and positive outcomes.
The author has identified that further clinical experience from a diverse caseload would
enhance her skills and knowledge. The AACP
journal, newsletter and peer support can also be
seen to assist this. Furthermore, the purchase
of an electroacupuncture unit would enable
further skills and knowledge to be gained, particularly regarding stimulation, hopefully leading
to quicker, positive outcomes.
This study has informed my clinical physiotherapy practice to incorporate a wider combined approach. I aim to continue to develop
manual acupuncture skills, but also dry needling
with needling of trigger points and electro
acupuncture skills. In conclusion, it has been a
beneficial clinical learning experience to write
this case report.
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Book reviews
Neuropuncture: A Clinical Handbook
of Neuroscience Acupuncture, Second
Edition
By Michael D. Corradino
Singing Dragon, London, 2017, 168 pages,
paperback, £30
ISBN 978-1848193314
Dr Michael Corradino graduated from the
Pacific College of Oriental Medicine in 1995,
having first studied molecular biology at Seton
Hall University. He completed his doctorate in
Acupuncture and Oriental Medicine in 2004. His
interests lie in neuroscience and acupuncture,
and with over 20 years’ experience of clinical
research, his current area of interest is electro
acupuncture. He passionately believes in the integration of traditional Chinese medicine (TCM)
and Western medical science, and has developed
the neuropuncture system with this in mind.
Reviewing this book was a journey which
took me to revisit both recent and ancient anatomical and physiological history, with a bit of
physics thrown in for good measure. As stated
on p. 27, “to be a physician of acupuncture, you must
first understand neuroscience,” and the first part of
Neuropuncture: A Clinical Handbook of Neuroscience
Acupuncture guides the reader through this with
simplicity and clarity. The theory and development of neuropuncture is explained in the first
chapter, followed by a straightforward chapter
on basic neuroanatomy. A glossary of the most
common terms is included, giving simple definitions to complex anatomy and this is a very
helpful revision tool. Chapter 3 is devoted to the
neurobiology of pain. Clear, concise diagrams
support the information in the text, although
the minute font was a bit too much of a challenge for my deteriorating eyesight. Chapter 4
is devoted to neurophysiological mechanisms of
acupuncture. What happens when a needle is
inserted and the mechanism of De Qi are both
explained. The spinal segmental mechanism
is discussed and reinforced with a diagram.
© 2018 Acupuncture Association of Chartered Physiotherapists

Endogenous opioids and the pain matrix are
clearly explained, as is the central nervous
system and its response to pain, and finally the
neuromuscular mechanism is discussed. Chapter
5 is devoted entirely to electroacupuncture. As
with the previous chapters, the content is simple
and concise with relevant illustrations. In this
chapter, Corradino’s research into the effects of
electroacupuncture is highlighted. His research
into its effect on stem cell proliferation and spinal nerve regeneration and its use in oncology
offers much to be debated upon. Finally, the
chapter mentions the proximity of neuropuncture and acupuncture points to each other.
The next section of the book shows photographs of 21 neuropuncture acupoints. This
gives a clear indication of where to needle.
TCM classical acupuncture point vicinity, branch
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nerve, spinal segment innervation, area of influence and relative conditions for each point are
described on the facing page. Presumably these
are the most popular or commonly used points,
but there is no actual indication as to why these
specific points are the ones Carradino has chosen to include.
The following two chapters are devoted to the
theory and clinical application of neuropuncture and the protocols for neuropuncture. By
this point, I found the book starting to become
repetitive, with much of what had already
been described in previous chapters reiterated.
However, the “Pain Upon Palpation” scale is a
novel concept which is introduced as a simple
way of locating the neuropuncture point and
for determining treatment. Treatment protocols
are laid out in 15 pages of tables. Included are
conditions, neuracupuncture prescription, electroacupuncture placement and neuropuncture
dosage. This provides plenty of useful information for the application of treatment.
The final chapter gives the author’s thoughts
on further research into neuropuncture and
its applications, including spinal cord nerve
regeneration, stem cell proliferation and oncology, which should also give the reader food for
thought.
This book should be of interest to anyone
with knowledge of acupuncture. For revisiting
physics and physiology alone it is useful. It is a
book that is easy to read and which is generous
with its information. The tables are concise and
relevant and the photographs with neuropuncture points marked on them are valuable. This
was a stimulating read and I will be interested to
read about future developments in this area as
information becomes available.
Wendy Rarity
Book Review Editor
Blogging a Five Element Life
By Nora Franglen
Singing Dragon, London, 2017, 248 pages,
paperback, £12.99
ISBN 978–1848193710
Nora Franglen initially gained a degree in
Modern Languages from Cambridge University
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and worked as a translator. However, her personal experience of five element acupuncture
led her to study at the College of Traditional
Acupuncture in Leamington Spa. Following
this, she went on to found the School of Five
Element Acupuncture in London in 1995. Most
recently, she has been giving masterclasses on
the five elements in the UK, Europe and China.
She has written five other books dealing with
the five elements and Blogging a Five Element Life
is the second book based on her blogs.
This book is a delightful delve into Nora
Franglen’s day-
to-
day thoughts and observations, and covers such diverse subjects as politics, the digital age and coffee shops. It touches
on patients’ journeys and the effects of the
five elements on them, and gives some thought
to treatments and treatment modalities. It is a
reflection on human psychology and an aid to
understanding. This is a collection of observations on life as well as the author’s thoughts
on her ever-
changing five elements practice.
The book is well written and entertaining, and
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combines gentle humour with more serious topics. I loved the witty title for each blog which
gives a hint of what is to come. It is an easy
and enjoyable read which provokes thought
and contemplation as well as instilling a sense
of calm reassurance in the reader. The text is a
meander through the mundane, turning it into
something special with amusing anecdotes and
insightful comments.
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If it’s hard evidence and current research you
are wanting then this is not the book for you,
but if you just want some gentle diversion from
the stresses of everyday life with some good
advice and a bit of teaching thrown in then
look no further.
Wendy Rarity
Book Review Editor
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A call for research

We want your papers!
We have recently been in touch with you, our
AACP members, to let you know we would like
to hear from those of you currently involved
in, or thinking about undertaking, any acupuncture research. We are looking for papers and
evidence summaries to publish in Acupuncture
in Physiotherapy, and also wish to make members
aware of the support available from the AACP
for those who would like to get involved in
research.
Perhaps you are undertaking a small project
or an audit, completing an MSc and thinking
about involving acupuncture in your dissertation, or would like to take the plunge with a
PhD. If so, please get in touch. Our research
advisor Carole Paley is on hand to answer any
questions you may have about the research
process; you can contact her at carolepaley2@
btinternet.com.
There are many personal and professional
benefits to becoming involved in research, and
the AACP has a number of different financial
awards to assist its members’ participation in
research and audit activities:
a small project grant* of up to £1,000 to
facilitate AACP members in undertaking
small-scale research or audit projects relating
to acupuncture;
a dissertation grant* of up to £1,000 to
facilitate AACP members in undertaking
small-
scale research projects as part of a
recognised educational qualification relating
to acupuncture;
a higher degree grant* of £14,000 for 3 years,
developed to assist members undertaking a
higher degree including a PhD, an EdD, and
clinical and professional doctorates.

•
•
•

The benefits of publishing
We depend heavily on the contributions of
our membership when we select the material
*Conditions apply.
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for each Acupuncture in Physiotherapy journal.
The continued high quality of this publication
is in large part thanks to members’ willingness
to develop clear and helpful case studies, and
excellent literature reviews.
You may feel that the undoubted effort of
writing a case study or a literature review for the
journal may not be worth your precious time,
but here are some thoughts that may encourage
you. It is recognized that not all practitioners
want to try their hand at research, preferring
the practical daily use of their hard-won physiotherapy skills, but nonetheless:
seeing your name in print is a good
experience;
both the Health and Care Professions
Council (HCPC) and the AACP require
regular continuing professional development
updates and this is a useful way of obtaining
them;
it will look impressive on your CV;
your manager will be pleased – even more
so if included as the second author (if you
have found him or her to be supportive and
helpful);
it will make the whole department look good
in the eyes of your Trust.
Entering the world of research can be very
rewarding and your first publication can set
the tone for a return to further study, an MSc
or even a PhD! A gentle progression through
the following possibilities can help map a really
interesting future.

•
•
•
•
•

Case studies
Wait for a patient who really interests you. From
the first treatment decide how you will try to
treat, what your rationales for choosing points
and techniques will be, and which parameters
of recovery you will measure every time. Make
sure these will be feasible, engage the patient in
their own treatment and keep careful notes as
you progress.
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Controlled series of case studies
As above really, but make sure that, even if you
individualize your treatments, you are treating
basically the same condition and measuring
exactly the same outcomes. This allows you
some kind of comparison and will allow you to
indicate trends (if any) in the responses to your
treatments. You need around five or six patients
for this type of exploratory study.
A very good text to help with organization
and planning treatment schedules is Single-Case
Research Designs: Methods for Clinical and Applied
Settings by Alan E. Kazdin. This makes it easier
to organize both treatment and non-treatment
phases when your patients are not necessarily
beginning at the same time.
Pragmatic groups
Sometimes you may have uneven referral
patterns so while you may select from these
groups, it would be difficult to control the number of treatments and achieve a ‘tidy’ research
project. Including appropriate patients as they
are referred for treatment in your centre is
quite possible as long as you are clear that there
will be poor control over groups and while the
numbers may be greater they will only provide
an indication of trends, as above. However,
careful recording of treatment and effect is
never wasted!
Systematic review
This is a vital step when thinking about running
a major trial, but can be done well in advance.
Your definition of the topic or question must
be precise, then all you have to do is read as
much as you can get hold of before drawing any

116

conclusions. It is a good way to involve some
of your colleagues; if at least three people read
all the research papers you can reach a shared
view on the quality of the literature which you
will eventually include. Another way to involve
the department!
Randomized controlled clinical trial
When you get to the stage of seriously considering a properly controlled clinical trial, contact
the AACP directly if you are not already working within a university group towards a higher
degree. We have a lot of expertise available to
guide you towards the most effective methods.
Make a rough time plan of what you want to
investigate and why. Offer us ideas about prospective patient groups, cases to include and
those unsuitable for your techniques. I have
no intention of writing the definitive guide but
would be happy to recommend some really
useful books if you’d like to contact me (email:
val.hopwood@btinternet.com).
I must add that when I set out to write this
short encouragement, a colleague suggested that
I offer the opinion that published work makes
you quite irresistible to potential partners. Since,
as far as I’m aware, scientific proof of this is
notably absent, perhaps that could be an early
project!
Dr Val Hopwood FCSP
Clinical Editor
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News, views and interviews

Acupuncture for chronic
pain in the Vermont Medicaid
population: final report
In order to address issues relating to the opioid
crisis in the United States, Vermont legislators
acknowledged that “non-
pharmacologic treatments
have been recognised as an important strategy in the
management of pain”. In 2016 Vermont legislature
appropriated $200 000 to fund a pilot study to
assess acupuncture as an adjunct therapy for
the treatment of chronic pain in the Vermont
Medicaid population.
One hundred and fifty-
six patients were
admitted to an uncontrolled non-
blinded trial
comparing pre-and post-
treatment outcomes.
Patients reported clinically meaningful improvements in sleep disturbance, fatigue, pain
interference, depression, pain intensity, physical
function and anxiety, and statistically significant
improvements in all of the above plus social
isolation. Patients reported a 57% reduction in
medication use, and a 32% reduction in opiate
use. 59% reported an improvement in their
work capacity and 96% of patients would recommend acupuncture to someone with chronic
pain.
However, there were limitations to the value
of this report. The chief medical officer of the
State of Vermont Department of Health Access
acknowledged the strong positive response from
users but stated “I don’t think it was a compelling
case that acupuncture led to a decrease in opiate use”.
The chair of the legislative committee urged
additional collaboration from the state’s insurers
for a more conclusive study. She also reported
the quandary that patients in chronic pain can
use insurance to pay for opioids, but have to
self-fund acupuncture treatments
John Weeks, editor in chief of the Journal of
Alternative and Complementary Medicine commented
on the Vermont Medicaid Population Report,
which he described as, “a call for research on the
real world, by practitioners in real-world settings, and
© 2018 Acupuncture Association of Chartered Physiotherapists

for decision makers with real world settings”. He suggested that several future trials could address the
following: could a longer trial show long-term
benefits, could early use of acupuncture limit
opioid prescribing, and what would happen in
a trial involving a cohort of only opioid users?
Rosemary Lillie
News Editor
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Effects of cupping therapy
in amateur and professional
athletes: systematic review of
randomized controlled trials
In the 2016 Rio Olympics, considerable interest
was aroused in the media by the appearance of
spherical bruises on the torso of Michael Phelps
and other swimmers.
For anyone involved in traditional Chinese
medicine of course this was easily identifiable
as the result of cupping, and following on from
this Bridgett et al. (2017) carried out a systematic
review looking at 11 previously published trials.
The authors speculated that cupping might
improve microcirculation in the longer-
term.
Recent studies indicated that the acute effects of
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cupping might be due to the interruption of the
microcirculation of the tissues under the cupping glass, cutting off the oxygen supply during
the cupping. This restricted blood flow and the
localised hypoxia induces subcutaneous increases
in lactate concentration. Moderate acute local
metabolic acidosis was shown to result in local
vasodilatation and improved microcirculation.
This only applies to dry cupping. In bloodletting cupping, where small incisions are made
in the skin prior to the application of the cup,
blood that is thought to be stagnant, congested
or containing toxins is collected in the cup, and
then disposed of.
Only a limited number of studies could be
included in the review due to lack of published
empirical research. Of those included, several
did not examine the effects of cupping exclusively, but looked at it in combination with
acupuncture and/or moxibustion. Most studies
had no control group intervention. The reviews
found benefits of cupping with lower back and
hip pain in soccer players, and in heel pain in
a variety of athletes. Patients in countries with
a high cultural status for cupping are likely to
have high expectations of its efficacy. Cupping
improved range of movement, and improved
pressure pain sensitivity. Several studies noted
decrease in creatine kinase and other indirect
markers of muscle damage. However there was
lack of reporting on information pertaining to
patient safety, and no trials reported adverse
effects or side effects.
The authors concluded that no recommendation for or against cupping can be made due to
paucity of data, and methodological flaws of
the included studies. They suggest that additional studies should take place.
Many of our members have used cupping
successfully, so perhaps they could produce case
studies for inclusion in this journal.
Rosemary Lillie
News Editor
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208–219.

Executive summary: Maeda et al.
(2017) and Harris et al. (2009)

These two reprinted articles, which feature in
this issue of the journal on pages 11 and 25
respectively, are very science-
orientated and
should support any practitioner in making a
case for the practice of acupuncture.
I have summarized the “take-away messages”
from them below, prefacing them with a summary of an important earlier piece of work by
Napadow et al. (2007).
Somatosensory cortical plasticity in
Carpal Tunnel Syndrome treated by
acupuncture – Napadow et al. (2007)
Carpal Tunnel Syndrome (CTS) leads to altered
afferent processing throughout the somatosensory system (the peripheral and central nervous
systems). Somatotopy is defined as the point-for-
point correspondence of an area of the body to
a specific point on the central nervous system.
Typically, the area of the body corresponds to
a point on the primary somatosensory cortex
(postcentral gyrus). This cortex is typically represented as a sensory homunculus which orients
the specific body parts and their respective
locations upon the homunculus. The digits of
the hand occupy a significant portion of the
human somatotopic map in the primary somatosensory cortex, and are represented along the
post central gyrus. Altered afferent input patterns drive neuroplasticity in the cerebral cortex,
and have been described for other chronic pain
states.
The results of this study demonstrated adaptive neuroplasticity treated with acupuncture.
Cortical hyper-activation to non-noxious stimuli
in CTS was diminished for digit 3 (D3) after
treatment. Separation between digit 2 (D2) and
D3 increased after acupuncture. If CTS associated parasthesias could be reduced, as with
acupuncture, normal temporal patterns of afferent input could then drive neuroplasticity back
towards normalised somatotopy. The greater the
decrease in parasthesias, the greater the increase
in D2/D3 separation.
© 2018 Acupuncture Association of Chartered Physiotherapists
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Rewiring the primary somatosensory
cortex in carpal tunnel syndrome with
acupuncture – Maeda et al. (2017)
This study follows on from Napadow et al.
The results of this study show that objective/
physiological outcomes both at the wrist and
in the brain do show specific improvement for
verum (true) acupuncture. Also their results
suggest outcomes may be less susceptible to
sham acupuncture, which may instead modulate known placebo circuitry (e.g. prefrontal
cortex, ventral striatum etc). Also median nerve
conduction and primary somatosensory cortex
(S1) neuroplasticity may be more sensitive to
electroacupuncture interventions that provide
more prolonged and regulated afference to the
brain. Distal acupuncture at the leg can modulate median nerve function via indirect S1 interhemispheric neuro-
regulatory pathways. Local
acupuncture modulates median nerve function
via both direct and indirect pathways. Symptom
reduction persists 3 months after cessation of
verum acupuncture Improvement in functional
S1 plasticity immediately following acupuncture
predicted long-term symptom relief.
Traditional Chinese acupuncture and
placebo (sham) acupuncture are
differentiated by their effects on µ-opioid
receptors (MORs) – Harris et al. (2009)
Prevailing theories, arising largely from studies
in animals, suggest that endogenous opioids
and their associated receptors are involved
in acupuncture treatment. Most studies have
focused on the opioid neurotransmitters, where
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enhanced release seems to accompany needle
insertion. Less attention has been paid to the
opioid receptors themselves and their relationship with clinical response. Since placebo
administration also induces activation of opioid
receptors, acupuncture may indeed operate in
part via placebo mechanisms. Recent functional
magnetic resonance imaging (fMRI) studies
demonstrate deactivation of limbic structures
including the amygdala, the hippocampus, and
the perigenual cingulate via a mechanism that is
distinct from pain and sham stimulation.
This study provided the first direct evidence
of short-and long-term effects of acupuncture
on central µ-opioid receptors (MORs) binding
availability in chronic pain patients. Overall,
traditional acupuncture evokes an increase in
MOR availability over both short and long periods. These changes were absent in sham-treated
patients.
Rosemary Lillie
News Editor
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ŽĨŚĂƌƚĞƌĞĚWŚǇƐŝŽƚŚĞƌĂƉŝƐƚƐ;WͿ

Dz sEd^

Z^Z,

>K' Khd

KhZD/EWZdEZ

dŚĞWŝƐĂůǁĂǇƐůŽŽŬŝŶŐƚŽŵĂŬĞǇŽƵƌĞǆƉĞƌŝĞŶĐĞĂƐĂŵĞŵďĞƌĂƐ
ŝŶĨŽƌŵĂƟǀĞ ĂŶĚ ƵƐĞƌͲĨƌŝĞŶĚůǇ ĂƐ ƉŽƐƐŝďůĞ͘ dŚĞ ŵĞŵďĞƌƐ͛ ĂƌĞĂ ŽĨ ƚŚĞ W
ǁĞďƐŝƚĞ ŚĂƐ ďĞĞŶ ĚĞǀĞůŽƉĞĚ ŝŶ ƌĞĐĞŶƚ ǇĞĂƌƐ ƚŽ ƉƌŽǀŝĚĞ Ă ƉĞƌƐŽŶĂůŝƐĞĚ
ĞǆƉĞƌŝĞŶĐĞ ĨŽƌ ĞĂĐŚ ŝŶĚŝǀŝĚƵĂů ŵĞŵďĞƌ͕ ŽīĞƌŝŶŐ ǇŽƵ ŵŽƌĞ ĐŽŶƚƌŽů ŽǀĞƌ ǇŽƵƌ ŵĞŵďĞƌƐŚŝƉ ĂŶĚ ƉƌŽǀŝĚŝŶŐ
Ă ǁĞĂůƚŚ ŽĨ ĂĐƵƉƵŶĐƚƵƌĞͲƌĞůĂƚĞĚ ŝŶĨŽƌŵĂƟŽŶ ĂŶĚ ƌĞƐŽƵƌĐĞƐ͘ ŝƐĐŽƵŶƚ ĐŽĚĞƐ ĂŶĚ ĂĐĐĞƐƐ ƚŽ ŵĂŶǇ ŽĨ ƚŚĞ
W ŵĞŵďĞƌƐŚŝƉ ďĞŶĞĮƚƐ ĐĂŶ ďĞ ĨŽƵŶĚ ǁŝƚŚŝŶ ƚŚĞ ŵĞŵďĞƌƐ͛ ĂƌĞĂ͘
/Ĩ ǇŽƵ ĂƌĞ ƵŶƐƵƌĞ ŽĨ ǇŽƵƌ ůŽŐŝŶ ĚĞƚĂŝůƐ͕ ƉůĞĂƐĞ ĐŽŶƚĂĐƚ ƚŚĞ W ŵĞŵďĞƌƐŚŝƉ ƚĞĂŵ ǀŝĂ ƚŚĞ ĐŽŶƚĂĐƚ ĚĞƚĂŝůƐ
ďĞůŽǁ ĂŶĚ ƚŚĞǇ ǁŝůů ĂƐƐŝƐƚ ŝŶ ŐĞƫŶŐ ǇŽƵ ůŽŐŐĞĚ ŝŶ͘
KŶĐĞ ůŽŐŐĞĚ ŝŶ͕ Ă ŶĞǁ ŵĞŶƵ ǁŝůů ĂƉƉĞĂƌ ƵŶĚĞƌŶĞĂƚŚ ƚŚĞ ŵĂŝŶ ŵĞŶƵ͘ hƐĞ ƚŚŝƐ ŵĞŶƵ ƚŽ ŶĂǀŝŐĂƚĞ ĂƌŽƵŶĚ
ƚŚĞ ŵĞŵďĞƌƐ͛ ĐŽŶƚĞŶƚ͘ zŽƵ ĐĂŶ ĐŚĞĐŬ ĂŶĚ ƵƉĚĂƚĞ ǇŽƵƌ ƉĞƌƐŽŶĂů ĚĞƚĂŝůƐ͕ ƉƌŽĨĞƐƐŝŽŶĂů ŝŶĨŽƌŵĂƟŽŶ͕
ĂĐƟǀŝƟĞƐͬŝŶƚĞƌĞƐƚƐ ĂŶĚ ƌĞĐŽƌĚ ǇŽƵƌ W͘ zŽƵ ĂƌĞ ĂůƐŽ ĂďůĞ ƚŽ ƐĞĞ ǇŽƵƌ ƐƵďƐĐƌŝƉƟŽŶ ŝŶĨŽƌŵĂƟŽŶ ĂŶĚ
ŚŝƐƚŽƌǇ ŽĨ ƉĂǇŵĞŶƚƐ ŵĂĚĞ ƚŽ ƚŚĞ W͕ ǁŝƚŚ ĚŽǁŶůŽĂĚĂďůĞ ƌĞĐĞŝƉƚƐ ĨŽƌ ǇŽƵƌ ƌĞĐŽƌĚƐ͘ ͚DǇ ǀĞŶƚƐ͛ ĂůůŽǁƐ
ǇŽƵ ƚŽ ŬĞĞƉ ƚƌĂĐŬ ŽĨ W ĐŽƵƌƐĞƐ ĂŶĚ ĐŽŶĨĞƌĞŶĐĞƐ ǇŽƵ ĂƌĞ ďŽŽŬĞĚ ŽŶ ƚŽ ĂƐ ǁĞůů ĂƐ ĂĐĐĞƐƐ ƚŽ Ăůů ƌĞůĞǀĂŶƚ
ĚŽĐƵŵĞŶƚƐ ĨŽƌ ďŽŽŬĞĚ ĐŽƵƌƐĞƐ͘ dŚĞ ͚ŽĐƵŵĞŶƚƐ͛ ƐĞĐƟŽŶ ĐŽŶƚĂŝŶƐ Ă ǁĞĂůƚŚ ŽĨ ƌĞƐĞĂƌĐŚ͕ ĐĂƐĞ ƐƚƵĚŝĞƐ͕
ŐƵŝĚĂŶĐĞ ĚŽĐƵŵĞŶƚƐ͕ ŵĂƌŬĞƟŶŐ ƌĞƐŽƵƌĐĞƐ ĂŶĚ ŵŽƌĞ͘
dŚĞWKŶůŝŶĞ^ŚŽƉ ŝƐ ĂůƐŽ ŶŽǁ ĂĐĐĞƐƐŝďůĞ ŽŶůǇ ďǇ ůŽŐŐŝŶŐ ŝŶ ƚŽ ƚŚĞ ŵĞŵďĞƌƐ͛ ƐŝĚĞ ŽĨ ƚŚĞ W
ǁĞďƐŝƚĞ͘
ĚĚŝƟŽŶĂůůǇ͕ ǇŽƵ ĂƌĞ ŶŽǁ ĂďůĞ ƚŽ ĚŽǁŶůŽĂĚ ǇŽƵƌ ŵĞŵďĞƌƐŚŝƉ ĐĞƌƟĮĐĂƚĞ ĨƌŽŵ ƚŚĞ ǁĞďƐŝƚĞ͘ /Ĩ ǇŽƵ
ƌĞƋƵŝƌĞ Ă ĨŽƌŵĂů ĐĞƌƟĮĐĂƚĞ ŽŶ W ŚĞĂĚĞĚ ƉĂƉĞƌ͕ Žƌ ŚĂǀĞ ĂŶǇ ŵĞŵďĞƌƐŚŝƉ ƋƵĞƌŝĞƐ͕ ƉůĞĂƐĞ ĐŽŶƚĂĐƚ ƚŚĞ
ŵĞŵďĞƌƐŚŝƉƚĞĂŵŽŶϬϭϳϯϯϯϵϬϬϬϳηϭ Žƌ ǀŝĂ ƐĞĐΛĂĂĐƉ͘ƵŬ͘ĐŽŵ͘
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Guidelines for authors

Introduction

Preparation of manuscripts

Always refer to a recent edition of Acupuncture
in Physiotherapy. Please follow the style and layout
of an article or item that is similar to your own
contribution. If something is submitted for
publication, then it is implied that it has not been
simultaneously submitted to another journal or
any other type of publication. Reprints may be
considered, but these must be clearly identified
as such and permission must be obtained from
the original publisher.
Templates for clinical papers and case reports
are available on the AACP website (www.aacp.
org.uk), or by email on request. These templates
should not be deviated from if used. Manuscripts
may be returned to authors if they have not
adhered to the guidelines. If necessary, the clinical editor should be consulted in the initial stages
for clarification.
Authors may submit clinical papers, literature
reviews, clinical commentaries, case reports,
book reviews, course reports, news items, letters
or photographs for consideration for inclusion in the journal. Academic and clinical

papers are subject to review by the editorial
committee and may require revision before
being accepted.
A Portable Document Format (PDF) file of
the final version of any academic article is
available free of charge if notice is given to the
clinical editor when the article is submitted.
All published material becomes the copyright
of the Association.
All submissions should be sent directly to the
clinical editor:

Authors should submit material by email or on
CD-ROM. All articles must be typed with wide
(3-cm) margins and the pages should be numbered consecutively. Articles should be a maximum of 7500 words (excluding the abstract,
references and tables).
Papers should be arranged as follows:

Dr Val Hopwood FCSP
18 Woodlands Close
Dibden Purlieu
Southampton SO45 4JG
UK
Email: val.hopwood@btinternet.com
© 2018 Acupuncture Association of Chartered Physiotherapists

Title
The title of the article should be in sentence case,
bold and ranged left, as in the main title above:
note that there is no full stop and no underlining.
The author’s name(s) and institutional affilia
tion(s) should run consecutively below the title.
Again, there are no full stops.
Abstract
A summary of not more than 250 words outlining the purpose, scope and conclusions of the
paper should be submitted. This should be
followed by a minimum of three and a maximum
of five keywords that best represent the contents.
Text
The layout of the journal is that the main heading
of each section is in sentence case and bold.
Notice that, again, there are no full stops and no
underlining.
The first paragraph is left-justified; subsequent
paragraphs in the same section are indented, as is
this part of the guidelines. When including diagrams and photographs, these should be numbered in the order in which they appear in the
text, and should be submitted in separate files
(do not embed images in the text). Any figure
captions should be left-justified and run after the
author’s biography at the end of the text. Any
tables should come after the figure legends, if
there are any. Please indicate placement in the
text (e.g. “Fig. 1’’ and “Table 1’’). All figures and
tables must be referred to in the text.
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When using numbers in the text, these should
be written out in words up to and including nine
unless these are measurements, numbers in
tables or units of time. Always use the Inter
national System of Units (SI).
Clinical papers: referencing
All clinical papers must be fully referenced and
the citations verified by the author. No exceptions will be made. The reference list must be
arranged alphabetically by the name of the first
author or editor, following the Harvard style. In
the text, give the author(s) and date of publication in brackets [e.g. “(Smith 1998)’’], or if the
main author’s name is part of a sentence, then
only the year is in brackets [e.g. “as described by
Smith (1998)’’]. For more than one author,
reference can be made in the text to “Smith et al.
(1998)’’ (note the italics). However, when writing the reference list, the convention is as fol
lows: for up to five authors, write all the authors’
names; for six or more authors, write the first
three authors’ names, followed by “et al.”
For journals, give the author’s surname and
initials, the year of publication, the title of the
paper, the full name of the journal, the volume
number, the issue number in brackets, and the
first and last page numbers of the article (note
the correct use of italic, bold, commas and full
stops):
Ceccherelli F., Rigoni M. T., Gagliardi G. & Ruzzante L.
(2002) Comparison of superficial and deep acupuncture
in the treatment of lumbar myofascial pain: a doubleblind randomized controlled study. Clinical Journal of Pain
18 (3), 149–153.

For books, give the author’s/editor’s surname
and initials, the year of publication, the book
title in italics, and the publisher and city of
publication:
Williams P. L. & Warwick R. (eds) (1986) Gray’s Anatomy,
36th edn. Churchill Livingstone, Edinburgh.

For a chapter or section in a book by a named
author (who may be one of several contributors),
both chapter and book title should be given,
along with the editor’s name(s), and the first and
last page numbers of the chapter:
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Bekkering R. & van Bussel R. (1998) Segmental acupunc
ture. In: Medical Acupuncture: A Western Scientific Approach
(eds J. Filshie & A. White), pp. 105–135. Churchill
Livingstone, Edinburgh.

For references to documents on the World
Wide Web (WWW), give the author’s surname
followed by all initials, the year of publication in
brackets, the document title in italics, an indica
tion that it is a WWW document in square
brackets and the complete Uniform Resource
Locator (URL):
List D. (2004) Maximum Variation Sampling for Surveys and
Consensus Groups. [WWW document.] URL http://
www.audiencedialogue.net/maxvar.html

Please adhere strictly to this style of referencing
in any contribution to the journal.
Acknowledgements
Please state any funding sources, or companies
providing technical or equipment support.
Photographs
Photographs may be submitted in colour or
black-and-white, but will be printed in mono
chrome. Images must be in sharp focus. Photo
graphs should be numbered and their placing
indicated in the text. Digital photographs should
be of high resolution (i.e. a minimum of 300 dots
per inch).
Line illustrations
These should follow the style used in the journal,
i.e. any labelling text should be in sentence case
(10-point, Arial font), graphs should be twodimensional and all images must be monochrome. As with photographs, line illustrations
should be numbered and their placement indi
cated in the text. All images should be of high
resolution (i.e. a minimum of 1200 dots per
inch).

Case reports
The journal welcomes case reports of up to
3000 words. These should be structured as
follows: title, abstract and keywords, a brief
© 2018 Acupuncture Association of Chartered Physiotherapists

Guidelines for authors
introduction, a concise description of the patient
and condition, and an explanation of the assessment, treatment and progress, followed finally by
a discussion and evaluation of the implications
for practice. The study must be referenced
throughout. Further guidance is available upon
request.

Book reviews
At the beginning of the review, give all details of
the book including the title in bold, the author/
editor’s full name(s), publisher, city and year of
publication, price, whether hardback or paperback, number of pages, and ISBN number. The
reviewer’s name should appear at the end of the
review in bold, right-justified, followed by their
title and place of work in italics. Reviews of
DVDs and DVD-ROMs should follow the same
format. Book reviews and reports are normally

© 2018 Acupuncture Association of Chartered Physiotherapists

no more than 500 words in length; query for
longer.
Please contact the book review editor before
writing a review.

General points to note
Please enclose your home, work and email
addresses, and telephone number.
It is the author’s responsibility to obtain and
acknowledge permission to reproduce any
material that has appeared in another journal or
textbook.
A brief biographical note about the author(s)
should be included at the end of a clinical paper
in italics.
All notes and news should have clinical relevance to AACP. Please refer at all times to the
style and layout of previous issues of the journal
for whatever you are writing. Using these guidelines will save the editorial team time.
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KE>/E
^ŚŽƉ
ǆĐůƵƐŝǀĞƚŽWŵĞŵďĞƌƐ

KE>z&KZWDDZ^

>Kt^dWZ/^'hZEd

d,^dYh>/dzWZKhd^

WKE>/E^,KWEKtKWE
dŚĞ W ŽŶůŝŶĞ ƐŚŽƉ ŽīĞƌƐ ĞǀĞƌǇƚŚŝŶŐ ǇŽƵ ŶĞĞĚ ĨŽƌ ǇŽƵƌ ĂĐƵƉƵŶĐƚƵƌĞͲƉŚǇƐŝŽƚŚĞƌĂƉǇ ƉƌĂĐƟĐĞ Ăƚ
ĞǆĐůƵƐŝǀĞƉƌŝĐĞƐ͊
ůů ƉƌŝĐĞƐ ĂƌĞ ƚŚĞ ůŽǁĞƐƚ ƉŽƐƐŝďůĞ ǁĞ ĐĂŶ ĂĐŚŝĞǀĞ͖ ǁŝƚŚ ŶŽ ŬŝĐŬͲďĂĐŬƐ ĨŽƌ ƚŚĞ W Žƌ ĂŶǇ ŽƚŚĞƌ ƉĂƌƚǇ͕
ƐŽ ĂƐ ĂŶ W ŵĞŵďĞƌ ǇŽƵ ďĞŶĞĮƚ ƚŚĞ ŵŽƐƚ͘
WƌŽĚƵĐƚƐ ŝŶĐůƵĚĞ͗
ĐƵƉƵŶĐƚƵƌĞŶĞĞĚůĞƐ
ƵƉƉŝŶŐƉƌŽĚƵĐƚƐ
<ŝŶĞƐŝŽůŽŐǇƚĂƉĞ
WŽƌƚĂďůĞĐŽƵĐŚĞƐ
ůŝŶŝĐĂůƐƵƉƉůŝĞƐĂŶĚŵŽƌĞ͘͘͘
WƌŝĐĞDĂƚĐŚWƌŽŵŝƐĞ͊
tĞ ĂƌĞ ĐŽŵŵŝƩĞĚ ƚŽ ƉƌŽǀŝĚŝŶŐ ǇŽƵ ǁŝƚŚ ƚŚĞ ďĞƐƚ ƉƌŽĚƵĐƚƐ Ăƚ ƚŚĞ ŵŽƐƚ ĐŽŵƉĞƟƟǀĞ ƉƌŝĐĞƐ͘ /Ĩ ǇŽƵ ǁŝƐŚ
ƚŽ ƉƵƌĐŚĂƐĞ ĂŶǇ ƉƌŽĚƵĐƚ ŽŶ ŽƵƌ ŽŶůŝŶĞ ƐŚŽƉ ĂŶĚ ĂƌĞ ĂǁĂƌĞ ŽĨ ƚŚĞ ƉƌŽĚƵĐƚ ďĞŝŶŐ ƐŽůĚ Ăƚ Ă ůŽǁĞƌ ƉƌŝĐĞ
ǁŝƚŚŝŶ ƚŚĞ h< ƉůĞĂƐĞ ĐŽŶƚĂĐƚ ƵƐ ĂŶĚ ǁĞ ǁŝůů ŵĂƚĐŚ ƚŚĞ ƉƌŝĐĞ Žƌ͕ ŝĨ ƉŽƐƐŝďůĞ͕ ďĞĂƚ ŝƚ͘

y>h^/s>z&KZ
WDDZ^

WZ/Dd,
WZKD/^͊

WZKhd^KhZ/E'
^Zs/

KīĞƌƐ Θ ŝƐĐŽƵŶƚƐ

EŽƚ ĨŽƵŶĚ ǁŚĂƚ ǇŽƵ͛ƌĞ ůŽŽŬŝŶŐ
ĨŽƌ͍ ZĞƋƵĞƐƚ ƵƐ ƚŽ ƐƚŽĐŬ ŝƚ͊

:ŽŝŶƚŚĞW^ŽĐŝĂůDĞĚŝĂŽŵŵƵŶŝƚǇ

dŚĞW

ĐƵƉƵŶĐƚƵƌĞ
ƐƐŽĐŝĂƟŽŶ ŽĨ ŚĂƌƚĞƌĞĚ
WŚǇƐŝŽƚŚĞƌĂƉŝƐƚƐ >ƚĚ͘
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