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Clinical Studies

A Randomized, Controlled, Blinded Study of the
Effectiveness of Acupuncture for Treatment of
Cervical Stiffness in Horses

Carla W Pasteur DVM, MS-TCVM

ABSTRACT

Cervical stiffness in horses is a common complaint and can adversely affect performance. Presenting signs may include
resistance to turning, lameness not localized to the distal limb, poor performance, abnormal gait, loss of power,
incoordination, and ataxia. The objective of this randomized, controlled, blinded study was to determine whether acupuncture
(AP) can be an effective treatment for cervical stiffness in horses. Eighteen horses were randomly assigned to either the Test
Group (acupuncture) or the Control Group (sham-acupuncture) with three treatments given 7-10 days apart. Lateral bend was
quantitatively evaluated before the first treatment and one day after the third treatment with analysis on video recordings.
Measurements were taken at the point of maximal bend (R1) and pre-compensation bend (R2). In addition, muscle mass of
the neck was measured at the level of the caudal aspect of the second cervical vertebra and at the caudal aspect of the fifth
cervical vertebra at the same assessment times as for lateral bend. The person taking the measurements was blinded as to
treatment group. The results showed that the Test Group had significantly larger mean R1 (p = 0.019) and R2 (p = 0.008),
than the Control Group. No significant difference was found in muscle mass between subject groups. These outcomes
suggest that acupuncture can improve lateral bend in horses and can be an effective treatment for cervical stiffness in horses.
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ABBREVIATIONS
AP Acupuncture
COM Center of mass
DOD Developmental orthopedic disorders
EAP Electro-acupuncture
OA Osteoarthritis
TCVM Traditional Chinese veterinary medicine

Normal movement of the head and neck is important
for locomotion, balance, and adjusting the load on
individual limbs. The elastic structures of the neck, such
as the ligamentum nuchae, store energy for locomotion
and contribute to gait efficiency. Horses have a very
efficient gait and are able to travel long distances while
conserving energy. At a gallop, their apparent efficiency
can exceed 100%."” Head position also has a mechanical
effect on weight distribution. The horse’s head is a large
cantilevered weight at a distance from the center of mass
(COM) and creates a powerful moment arm. Changes in
the position and movement of the head and neck are used
to affect the center of mass and the load on individual limbs
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in sound and lame horses.*!' Raising or lowering the head
also changes the tension on the supraspinous ligament and
therefore affects flexion and extension of the
thoracolumbar vertebrae. This flexion and extension is an
integral part of locomotion and helps to move the ribcage
for respiration."”” The position of the head affects the
balance of the horse by changing the COM and by
changing input to vision, vestibular, and proprioceptive
systems.

Studies in humans have shown that cervical pain
leads to a variety of changes. Muscle mass, recruitment
pattern, timing of activation, and even fiber type are
affected by pain.'*"> Muscle mass decreases ipsilateral to
the pain. Pain can alter muscle recruitment without
altering the kinematics of the task."” This means that pain
may be present before changes in movement are seen and
that secondary muscles are used to accomplish the task.
The activity of deep postural muscles is decreased and
delayed.'®"” This lack of, or delay of cervical spine
stabilization may increase the risk of injury and lead to
degenerative changes in the cervical spine. Chronic pain
leads to a change in muscle fiber type from Type 1 slow
twitch non-fatigueable fibers to Type 2 fast twitch
fatigable fibers.'"® Type 1 fibers are used for postural
muscles to stabilize the spine and resist gravity for long
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periods. Type 2 muscle fibers are used for movement and
fatigue quickly and are not suitable for use in primary
postural control muscles. Research on neck pain in
humans is extensive but is lacking in the horse, although
cervical pain/stiffness is a common complaint from riders.

The most commonly used treatment for equine
cervical stiffness is stretching or repeatedly bending in the
restricted direction. This is done, however, by the
rider/trainer who hasn’t had training in physical therapy
or education on correct biomechanics. While exercises
have been shown to re-establish normal neuromuscular
control and improve specificity of muscle action; if they
are done incorrectly, the therapy may reinforce poor
patterns and continued joint instability. When the pain
remains, the subject will continue to use compensatory
patterns throughout the exercises even with good
instructions and the best of intentions. Applying exercise
therapy to re-establish neuromuscular control needs to be
pain-free to prevent compensatory movements during
rehabilitation.

Treatments such as cervical facet injections are used
to control pain due to inflammation when there is
radiographic change seen in the facets or when joint
effusion is identified on ultrasound examination.'®
Injection of anti-inflammatory medication may increase
joint range of motion to some degree. Intra-articular stem
cell therapy is another treatment that is being tried.

Acupuncture, a branch of traditional Chinese
veterinary medicine (TCVM), has been successfully used
to treat cervical pain and stiffness associated with
osteoarthritic changes in the vertebrae, nerve root
impingement/ inflammation, poor neuromuscular control
and tendon/ligament or muscle strain.'”** One of the
beneficial aspects of TCVM is that it gives Western
practitioners another point of view. With TCVM, the
clinical signs are grouped differently and often a difficult

case with several conventional medical problems will
have one unified TCVM Pattern and the treatment options
will be clear. In TCVM, cervical stiffness may be due to
Bi Syndrome, which may be further divided into Qi or
Blood Stagnation or Bony Bi.”* Kidney Jing Deficiency
can also play a role in cervical stiffness. Bi Syndrome is a
blockage of Qi and/or Blood in the channels and can
cause pain and difficulty with movement. Bony Bi relates
to changes in or around the joint similar to what may be
seen on radiographs or ultrasound. TCVM treatment for
Bony Bi Syndrome focuses on clearing Stagnation and
supporting bone and Kidney. Studies investigating the use
of acupuncture for osteoarthritis (OA) which is the
conventional diagnosis for Bony Bi Syndrome, have
shown it to be an effective treatment in several
species.*2%%

Qi or Blood Stagnation, which can often occur
together, relates to pain and stiffness but does not have a
direct conventional equivalent diagnosis. Typically, Qi
Stagnation is a dull aching pain that responds positively to
pressure, whereas Blood Stagnation is a sharp stabbing
pain that reacts negatively to pressure. The TCVM
treatment is to clear the Stagnation and to tonify Qi and/or
Blood. There are a multitude of etiologies associated with
Qi or Blood Stagnation and can include but are not
limited to: trauma from a blunt force, a fall, holding the
neck in one position for a long period of time such as
during transport, or invasion of pathogens like Wind or
Damp.

Kidney Jing Deficiency is usually an inherited
disorder. The clinical signs are delayed development,
stunted growth, and developmental orthopedic disorders
(DOD). Horses with Kidney Jing Deficiency often have
bony and cartilage defects. Horses with wobbler
syndrome or cervical vertebral stenotic myelopathy have
a Kidney Jing Deficiency. A study published in the

Table 1: Acupoints used to treat cervical stiffness in the Test Group horses with indications and anatomic location described

for each acupoint.

Acupoint Attributes, Indications and Actions™ Anatomic Location
Permission point, local point to resolve In a depression caudal to the wings of the atlas and 2 cun from
BL-10 . g
Stagnation the dorsal midline
Jing-jia-ji | Local to cervical facets 1.5 cun dorsal to the facets at the caudal border of the vertebrae
Confluent point for the Governing Vessel In a depression on the caudolateral border of the third
SI-3 Channel used for tension, tightness in the metacarpal bone, distal to the end of the lateral splint bone,
head or neck and cervical pain proximal to the fetlock
BL-62 Openmg pomnt for the Yang—Qtao Channel In a depression distal to the lateral malleolus
for ataxia, stiffness in the spine
Resolve cervical Staenation and anti- In a depression between the second metacarpal bone and the
LI-4 . & third metacarpal bone at the upper 1/3 of the distance from the
inflammatory
carpus to the fetlock
. . On the craniomedial aspect of the third metatarsal bone, upper
LIV-3 Strong point to clear Stagnation 1/3 of the distance from the tarsus to fetlock
Shen-shu Ton%f.y Kidney Qi to support bone and Two cun lateral to the lumbosacral junction
stabilize neck and back
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American Journal of Veterinary Research showed that
wobblers have a higher frequency and severity of
appendicular DOD lesions, leading researchers to
conclude “horses with cervical stenotic myelopathy may
have a systemic failure in the development or maturation
of cartilage and bone”.*® In TCVM this translates to a
Kidney Jing Deficiency. TCVM treatment for this is to
tonify Kidney and support bone. A retrospective study by
Xie et al. on TCVM treatment for wobbler syndrome in
horses and dogs found that the neurologic signs resolved
in 52.6% and partially resolved in 42.1% of patients.”

In addition to treating the patterns of cervical
stiffness, Bony Bi Syndrome, Qi/Blood Stagnation and
Kidney Jing Deficiency, it is important to consider the
Yang-giao Channel (one of the 8 extraordinary channels).
Along with the Yin-giao Channel, it dominates movement
of the hind limbs. Acupuncture points BL-62 and SI-3 are
the opening and closing points for the Yang-giao Channel.

Acupuncture point selection is based on the
presenting pattern and is specific to each patient. For the
purposes of this study, one set of acupoints was chosen
for all subjects in the acupuncture treatment group. The
points were chosen to address each of the likely patterns
but keeping the total number of needles used to a
minimum for patient compliance. Acupoints used in the
treatment group were: BL-10, Jing-jia-ji, SI-3, BL-62,
LIV-3, LI-4, and Shen-shu (Table 1). The objective of this
study was to investigate the efficacy of acupuncture
treatment to relieve equine cervical stiffness. The study
hypothesis was that acupuncture treatment at the proper
acupuncture points can improve cervical stiffness in horses.

MATERIALS AND METHODS

Horses were recruited from the clinic population of
performance horses at Rising Sun Equine in Ocala,
Florida, USA. Clients were asked if they had horses with
difficulty in lateral bending and were willing to take part

b

in the study. Horses were accepted into the study if they
demonstrated difficulty or resistance to bringing the head
laterally to the level of the axilla to the left or to the right.
The participation criteria were horses at least 3 years old
that had not been treated with acupuncture or facet
injections in the past 3 months. The study was performed
in compliance with guidelines outlined in the Animal
Welfare Act (APHIS 41-35-076) and informed consent by
owners was acquired for each horse that participated in
the study.

Horses were randomly assigned by a computer
website program® to one of two treatment groups: Test
Group and Control Group. The Test Group received 3
electro-acupuncture (EAP) treatments, 7-10 days apart, by
the same certified veterinary acupuncturist (CP) in the
aisle of the barn with 25 or 50 mm 28-guage stainless
steel acupuncture needles’. The 50 mm needles were
placed at acupuncture points: BL-10, Jing-jia-ji (C3-4,
C4-5, C6-7) and Shen-shu. The 25 mm needles were used
at BL-62, SI-3, LIV-3 and LI-4. An electronic
acupunctoscope was used for the EAP treatment.
Electrical stimulation was applied for 10 minutes at 20
Hz, continuous wave stimulation with intensity set just
under that needed to cause muscle twitch. EAP was
performed bilaterally at 1) BL-10 connected to Jing-jia-ji
at C3-4, and 2) Jing-jia-ji at C4-5 connected to C6-7.

The Control Group also received three treatments,
7-10 days apart, using small 1.5 mm press needles® at
non-acupuncture points. The 5 sites used were: 0.5 cun
from the dorsal midline with the first needle at the level of
the caudal aspect of C2 and then every two cun moving
caudally and stopped after the fifth needle. Other points
were 2 cun cranial to ST-10, two cun dorsal to ST-31,
halfway between BL-53 and BL-54, and two cun caudal
to ST-37. The Control Group retained the needles without
electricity for ten minutes.

il Marker above C2-C3

Marker above C5-C6

Marker dorsal to spinous process T4

Figure 1: To assess treatment outcomes (lateral neck bend), skin markers were placed at the nuchal crest (not visible),
directly above C2-C3, above C5-C6, and dorsal to the spinous process of T4.
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To assess the treatment outcome (horse’s ability to
bend the neck), skin markers were placed by the author in
4 locations along the head and neck: 1) the nuchal crest of
the skull; 2) directly above C2-C3; 3) directly above
C5-C6; and 4) on the dorsal spinous process of T4
(Figure 1). Each horse was videoed by the author with an
iPad® from above and asked to bend to the left and right.
To accommodate a horse to a person standing beside and
above them, each horse was asked to bend left twice
without filming (with the person in place) and was filmed
on the third attempt. The same procedure was done to the
right. Measurements were taken immediately before the
treatment and re-taken 1-3 days after the last treatment.

Bend measurements were extracted from the video
with video analysis computer software”. Two angles were
measured in each direction: 1) from skull marker to the
C2-C3 marker and to the C5-C6 marker, and 2) from
C2-C3 to C5-C6 and on to the T4 marker (Figure 2).
Measurement of lateral bend was done pre-treatment on
the first day and one day after the last treatment. One
lateral bend measurement was the amount of bend before
refusal and was labeled R1, maximal bend. The other
lateral bend measurement was the amount of bend before
compensation and was labeled R2, pre-compensation
(Figures 3 and 4). The point of refusal was considered to
be when the horse pulled its head away from the handler,
walked forward or moved backward. Compensation was
indicated by rotation at C1-C2, elevation (cervical
extension) or lowering (cervical flexion) of the head from
a neutral position. For both R1 and R2, the bend degrees
to the left and to the right were averaged as the final
measurement.

Total muscle mass measurement was also taken
immediately before treatment and one day after the last
treatment. The neck was held straight at a natural level
and the contour from the dorsal midline was traced with a
flex curve® at the level of C2-C3 (cranial level) and at
C5-C6 (caudal level). This curve, or outline of the cross
section of the neck, was transferred to paper and two
measurements were taken at each level (Figure 5). The
total width at the cranial level was measured at 8cm and
16cm from the dorsal midline and at 10cm and 20cm for
the caudal level. The four muscle mass measurements for
each subject were combined into an overall muscle mass
measurement.

All of the outcome measurements were collected by
one person blinded to the group assignment of each horse.
Statistical inference was carried out to test the hypothesis
that the improvement in the Test Group population was
different from that in the Control Group population, with
respect to the bend and muscle mass measurements.
Distribution-free Wilcoxon Rank Sum test (nonparametric
version of two-sample t test) was utilized for each of the
tests. All tests were two-sided and null hypothesis was
rejected when the resulting p-value was less than 5%.
Assuming the probability that the outcome in the Test
Group would be better than that in the Control Group was
0.85, a sample size (n = 9) in each group would achieve
approximately 80% power to reject the null hypothesis

with a 0.05 significance level. The statistical analysis was
performed using a commercial statistical software”.

Figure 2: Example of determining lateral bend
measurements which were performed on both sides of the
neck. Two angles were measured 1) from skull marker to
the C2-C3 marker and to the C5-C6 marker, and 2) from
C2-C3 to C5-C6 and on to the T4 marker.

RESULTS

A total of 18 horses that met the inclusion/exclusion
criteria were included in the study (9 in each study
group). The Test Group had 2 mares and the Control
Group had 3 (p = 1.00). Both groups had a median age of
15 years old with the range from 6 to 25 in the Test Group
and 5 to 23 in the Control Group (p = 0.859, Wilcoxon
Rank Sum test). In the Test Group, 4 were Thoroughbred,
3 were Warmblood, and the remaining 2 were Friesian
and Andalusion (PRE), respectively. In the Control
Group, 4 were Thoroughbred and the remaining 5 were
Warmblood. There was no statistical evidence that the
breed distribution was different between the test and the
control groups (p-values > 0.6 with two-sample test for
proportions with respect to any breed). The primary
activity/use of study horses identified jumpers as the
largest group participating in the study. Performance
categories for test versus control horses were similar and
included: jumpers (4 vs 4), dressage (3 vs 1), eventing
(1 vs 1), hunter (0 vs 1) and retired (1 vs 2), respectively.
There was no statistical evidence that the distributions of
use were different between the test and the control groups
(p-values > 0.5 with two-sample test for proportions with
respect to any use) (Table 2).

AJTCVM Vol. 16, No. 1, February 2021



copyright © 2021 by AJTCVM All Rights Reserved

R1-Maximal bend R2-Pre-compensation

Figure 3: The picture on the left is an example of maximal bend (R1), which is the measured amount of lateral flexion a
horse could attain before refusal to bend further. The picture on the right is pre-compensation, good biomechanics bend (R2)
which is the greatest lateral flexion a horse could attain before compensating by rotating, raising or lowering their head from
a neutral position to get more bend; dorsal view.
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R1-Maximal bend R2-Pre-compensation

Figure 4: The picture on the left is an example of maximal bend (R1), which is the measured amount of lateral flexion a
horse could attain before refusal to bend further. The picture on the right is pre-compensation, good biomechanics bend (R2)
which is the greatest lateral flexion a horse could attain before compensating by rotating, raising or lowering their head from
a neutral position to get more bend; lateral view.
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Figure 5: Muscle mass measurement using a flex curve®.
The curve or outline of the cross section of the neck was
made with the flex curve which retained its shape and
then was transferred to paper.

Cervical stiffness outcome measurements were
taken at two end points: maximal bend (R1) and maximal
bend without any compensation, good biomechanics (R2).
Comparison of meantSD pre-treatment outcome
measurements for R1, R2 and muscle mass between the
Test Group and the Control Group demonstrated no
statistically significant difference between test and control
groups for R1 (p = 0.860), R2 (p = 0.724) and muscle
mass (p = 0.377) (Figure 6).

The post-treatment R1 measurement in seven out of
nine horses (7/9 = 77.8%) in the Test Group
(acupuncture) when compared with pre-treatment data
had increased (improved) maximal bend degree, one
horse remained unchanged, and the remaining horse
showed smaller bend degree after treatment (Figure 7).
On the other hand, only four out of nine horses
(4/9 = 44.4%) in the Control Group (sham acupuncture)
had increased (improved) maximal bend degree, and the
remaining five showed smaller bend degree after
treatment. On average, the mean £SD change in the Test
Group was 9.83 £8.87 degrees (median = 11.0) whereas
in the Control Group the mean change was -6.83+15.26
degrees (median = -9.5). The mean change (improvement)
of R1 measurement in the Test Group was statistically
significant (p = 0.025) based on the Wilcoxon Signed
Rank test. The mean change of R1 measurement in the
Control group (-6.83 degrees) was not statistically
significant (p = 0.301) based on the same test, likely due
to the large deviation among the subjects. The comparison
of the changes between the Test Group and the Control
Group, based on the Wilcoxon Rank Sum test, revealed
that the mean RI1 change in the Test Group was

significantly larger than that in the Control Group
(p=0.019) (Table 3).

The R2 measurement in eight out of nine horses
(8/9 = 88.9%) in the Test Group (acupuncture) had
increased (improved) maximal bend degree, and only one
showed smaller bend degree after the treatment
(Figure 8). On the other hand, only three out of nine
horses (3/9 = 33.3%) in the Control Group (sham
acupuncture) had increased (improved) maximal bend
degree, and all of the remaining six showed smaller bend
degree after the treatment. The mean change for R2
within the Test Group (12.22 +8.82°) was statistically
significant (p = 0.008), whereas the Control Group had no
significant change at -5.17 £13.07° (p = 0.301). When
group comparison for R2 change was evaluated, the Test
Group change was significantly larger (p = 0.008) when
compared to the Control Group.

Comparison of mean change in muscle mass
measurement from pre-study until 1 day after the third
acupuncture session for each study horse resulted in three
out of nine horses (3/9 = 33.3%) in the Test Group with
increased muscle mass, and four out of nine horses
(4/9 = 44.4%) in the Control Group with increased muscle
mass. The mean change in the test and control groups was
-2.38 £7.09 and -1.93 +6.66, respectively. The change
was not statistically significant in either group (p = 0.301
test and 0.447 control) and when the groups were
compared to each other, there was no significant
difference (p = 1.00).

No adverse effects were observed in any horse
related to control or test treatments during the conduct of
the study. There was no difference in the treatment
sessions for the horses that did not show improvement, in
R1 (2 test horses) and R2 (1 test horse) measurements.
There was no attempt to determine the reason for cervical
stiffness in study horses, therefore, the non-response
remains undetermined.

DISCUSSION

This randomized, blinded, controlled study
investigated the effectiveness of acupuncture treatment to
lessen cervical pain and stiffness in horses, through the
analysis of neck movement measurements and muscle
mass changes from 18 horses. Study findings
demonstrated there was  statistically  significant
improvement in degree of lateral bend in the acupuncture

Table 2: Summary statistics (mean + SD) for study horse signalment.

Test Group Control Group p-value
Age (Years) 1432 £2.32 14.67 £ 1.89 0.859
Gender (% of Mare) 22% 33% 1.00
Breed (% of Thoroughbred, Warmblood) (44%; 56%) (44%; 33%) 1.00*
Main Activity/Use (% Jumpers) 44% 44% 1.00

*Proportion comparison with respect to Thoroughbred breed

AJTCVM Vol. 16, No. 1, February 2021
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Table 3: Summary of statistically significant Test Group study findings.

R1 R2
Mean Degrees p-value Mean Degrees p-value
Improved Improved
Test Group 9.83 +8.87 p=0.025% 12.22 +8.82 p=0.008%*
Acupuncture
Control Group _ _
Sham Acupuncture -6.83 £15.26 p=0.301 -5.17 £13.07 p=0.301
Comparison _ % _ s
Test versus Control Test Group > Control p=0.019 Test Group > Control p=0.008

Statistically significant value *p <0.05 or ** p<0.01

Pre-Treatment Cervical Stiffness Condition
o (=]
= g
8 2
o | o Q-
o 0 ‘6 0
5 £
8 ¢ 5%
R R
o - [=
R1 B est Group Muscle Mass
I control Group

Figure 6: Comparison of mean pre-treatment outcome measurements between the Test Group and Control Group. There was
no statistically significant difference between test and control groups for R1 (p=0.860), R2 (p=0.724) or muscle mass

(p=0.377) at study start.

group when compared to the sham-acupuncture group.
This finding was consistent for both R1 maximal bend
(p = 0.025) and R2 pre-compensation (p = 0.008). These
findings support the study hypothesis that acupuncture
can improve cervical stiffness in horses.

Acupuncture has been used to treat neck pain and
stiffness in humans with good effect, and the same was
seen in this study.’®’' It has also been studied for the
treatment of osteoarthritis in several species.**”?'** It is
interesting to note that one horse in the Test Group of this
study was known to have severe osteoarthritis and
degenerative changes to the facets in the lower cervical
region. When evaluated on the day after the third
acupuncture session, this horse had an improved lateral
bend of 20 degrees for the R1 measurement and 29
degrees for R2 (left and right combined). In an evaluation
of cervical spinal cord disease in dogs, Liu et al. found

AJTCVM Vol. 16, No. 1, February 2021

good treatment efficacy in a retrospective study
investigating the clinical use of acupuncture and herbal
medicine.’® Similar to the current study, electro-
acupuncture was used, however, it was only used to treat
the most severely affected dogs and the treatment groups
were small. The use of EAP both in the canine study and
current study is supported by literature as it has been
shown to block pain.>**

An unexpected finding in this study was the
improvement in lateral neck bend without an associated
muscle mass change. It is expected and seen clinically
that with treatment an increased muscle mass can be seen
in 30 days; therefore, it was hypothesized that as lateral
bend improved, muscle mass would increase as well. This
was, however, not supported by study findings. Muscle
atrophy due to neck pain has not been proven in horses as
it has in humans with neck pain; but seems plausible.'
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The difficulty proving this in the current study has several muscle measurement was inadequate and 3) a longer post-
possibilities: 1) neuromuscular training may be needed in treatment time period is necessary to see significant
addition to pain relief to affect a change 2) the method of muscle change.

Change in R1 Measurement
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Test Group Control Group

Figure 7: Change of R1 measurement in each study subject from pre-study assessment to 1 day after receiving the third
acupuncture treatment (increasing bar equals greater lateral flexibility). The test subjects had 7 of 9 horses with improved
maximal bend degree (mean change = 9.83 degrees) while the control subjects had 4 of 9 horses with improved maximal
bend degree (mean change = -6.83 degrees).

Change in R2 Measurement
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Figure 8: Change of R2 measurement in each study subject from a pre-study assessment to 1 day after receiving the third
acupuncture treatment (increasing bar equals greater lateral flexibility). The test subjects had 8 of 9 horses with improved
maximal bend degree (mean change = 12.22 degrees) while the control subjects had 3 of 9 horses with improved maximal
bend degree (mean change = -5.17 degrees).
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Considering neuromuscular training, abnormal
recruitment and timing of activation of the cervical
muscles is seen with chronic neck pain and there are
recommendations to treat this with specific exercises.
Similar to this, altered recruitment patterns remain in
humans with low back pain even after the pain has
resolved.”” It is possible that specific exercises are needed
to re-train the neuromuscular system to regain muscle
mass in equines as well. Considering muscle
measurement variability in this study, a flex curve was
used to determine the width of the neck at two cervical
levels and measurements were taken at two sites at each
level. The position of the horse’s neck and muscle tension
could have influenced the muscle mass measurement. The
horses were allowed to have their necks in a natural
position for this measurement, however, future studies
may benefit from having a strict standardized neck
position for this measurement. More precise
measurements  might also be possible using
ultrasonography. It could be used to measure the cross-
sectional diameter of specific muscles rather than an
external measurement of the width of the neck as in the
current study.

There is some debate about using sham acupuncture
as a control. It is unlikely that any form of sham
acupuncture is completely inert.**** The most commonly
used sham treatments are true acupuncture points that are
not indicated for the condition being treated, non-
acupuncture points, and superficial needle insertion. The
concern is that sham acupuncture has some effects and
that the effectiveness of the verum treatment may be
underestimated. In this study sham acupuncture was used
at non-acupuncture points with very superficial needles.
In the Control Group 4/9 horses showed some
improvement in R1 and 3/9 showed some improvement in
R2, suggesting that the sham treatment may have had
some effect. The inclusion of a third group that received
no treatment would have been beneficial. Finally, there
was no attempt to determine the reason for cervical
stiffness in study horses. Future studies with greater
numbers could examine the effect of acupuncture on
horses with functional versus structural change.

In summary, findings from this study demonstrated
that 3 sessions of electro-acupuncture treatment
(10 minutes, 20 Hz) spaced 7-10 days apart can
significantly improve lateral neck bend in horses with
cervical stiffness. There were no adverse effects from
experimental or control treatments in any study horse.
The duration of effect was not evaluated in this study;
therefore it is unknown, and treatment may need to be
repeated to maintain improvement. Based on the results of
this study acupuncture is an effective treatment for
cervical stiffness and can be used as the sole treatment.
The effectiveness may be increased if acupuncture is
combined with manual therapy, manipulation, specific
cervical exercises or facet injections. In the future, larger,
blinded prospective studies with a negative control group
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are needed to validate the results of this small study that
demonstrated very encouraging results with acupuncture
for the treatment of equine cervical stiffness.
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