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Effect of dry needling of gluteal muscles on straight |
a randomised, placebo controlled, double blind tri

ey b

L Huguenin, P D Brukner, P McCrory, P Smith, H Waiswelner, K Bennell

Br J Sports Med 2005:39:84-20. dot; 10.1138/bjsm. 2003.009431

Oblsctives: To use o randemised, double blind, placebe controlled tria io establish the sffect on sircight
feg raise, hip imernal rotafion, and musde pain of dry neadling froaiment to the gluteal muscles in athletes
with posterior thigh pain referrad from gluteal rigger points.

Methods: A randormised, double blind, placebo controlled #iod of 59 male runners wes performed during
ihe 2002 Australion Rules football season. Subjects were thoroughly screened and had magnetic
resontince moging of their hamstring muscles to exclude local pathology. The inclusion criterion was
reproduction of recognisable posterior thigh pain with the application of digiial pressure o the gluenl
trigger points, Subjects rundomly recsived sither theropeutic or placebo needle Freatment on one occasion
ot their gluteal Figger points. Range of motion and visual anclogue scale dote were collecied immediately
before, immedictely after, 24 hours afier, and 72 hours offer the interveniion, Range of motion was
measured with passive straight leg raise and hip infernal rotation. Visual analogue scales were completed
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investigation,

= linicaily, posterior thigh pain is a common preseptation
in pardcipants of Australion Rules football and other
running sports, This may be-a local or a referred
H nenon’ Many patients continue to participate desplie
reportng subjective performiance limitadons, I some cases,
bis pain is most dosely reproduced by the application of
digital pressure o giuteal muscle wigger poings (L Huguenin,
wrublished work). This referral of pain to the hamsiongs
been described In padents with mvolascial

whns are o = areas of tenderness within a
d ol muscle fibres® They are considered a secondary
1o overuse, poor muscle balance, posiural

FFActive trigger poinis produce
reforral. Latenmt trigger points are
slghiness which is wsually asymuto-
detectable on manval dinfeal assessment. The
Can active tigger peint relies on the reproduction
e tocat or referred svmptoms on applicarion of
An gctive frigger point alse exhibits
s and a local twich response wo

3

of pain referral from wrigeor points is
: evidence points (o wohemical

©and symoathetic sotivation

v torm therefors as
isease, lumbar

for hamstring and gluteal pain and tightness of rest ond during o running task.

Results: Magnefic resonance imaging scans revealed normal hamstring musculature in most subjects.
Straighi leg raise and hip internal rototion remained unchanged in both groups af all times. Visual
anclogus scale assessment of hamstring poin and tighiness and gluteal fighiness after running showed
improvemants Fnmadictely alier the intervention in both groups (p = 0.001}, which were maintoined ot 24
ard 72 hours. The magnitude of this improvement was the same for therapeutic and placebe inferventions.
Rasting muscle poin and lighiness were unoffecied.

Conclusions: Neither dry neediing nor placsbo needling of the gluteal muscles rasulted in any change in
siright leg raise or hip interal rotation. Both interventions resulted in subjective improvement in acfivity
related muscle pain and fightness. Despite being commonly used clinical tests in this siuation, straight leg
raise and hip internal rotation are nat likely fo help the thercpist assess response fo traciment. Patient
reports of response to such treatment are better indicators of ifs success, The mechonisms by which these
responses occur and the reasons for the success of the placebo neadling freaiment ars areas for further

stiffness), sacroiliac joint dysfunciion, muscle weakness, or
other biomechanical abnormalities of the lower limbs. In
athletes, these factors may be related (o high training loads,
concurrent injurics, fatigue at the end of games, or Intrinsic
biomechanical imbalances.

The differental diagnosis for referred posterior thigh pain
includes structures of the lower back {discs, facet loints),
sacroiiac jeint, or lumbosacral radiculopathy. The dinical
features of these syndromes are distinet from the syndrome
produced by trigger points. Newrological impairment, pain
with lumbar moverent, and reproduction of pain with
manocuvres other than trigeer point palpation are not
indicative of wrigger point related pain.

Straight leg raise {SLR) and hip nternal rotation {(hip IR}
are commonty used 1o assess pain in the pelvis and posterior
thigh."* Many cliniclans use these tests o monitor response
to treatiment of gluteal trigger points, This has not been
validated, although measures change with other therapeutic
interventions around the pelvis ™

Treatment of wigger points in athletes has not previously
been described. Treatments vestigated in other populations
inchude sprav and strewch,” TENS gltrasound,™ lasey, ™™
injection of local anaesthetic, toxic substance,
botuiinam woxin,™ ® and dry oeedling™ ™Y O the non-
invasive treatments, there s no convincng evidence that

Abbreviafions: 1%, interna] rotation; MRL, mognetic resonance imaging,
SLR, straight lag raise; YAS, visudd onologue sools
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there &s benelit over placebo, whh subjective improvements
far outweighing obiective measures.

fnjections  have been used for many  decades
hEnprovements in pain are common, bul few researchers
include a placebo. Injection of local anaesthetic has not been
convincingly shown to be superior o injection of normal
saline” *

Dy needling has been investigated, and some studies have
incteded  a placebo  mtervention, ¥ The placebos have
involved subcutaneous pepctration. Overall, an equivalent
improvement in subjective outcome ratings has been found,
without change in objective measures. Subcutancous injec-
thon has previously been postulated (o have an effect on pain
perception because of gating of local pain Impulses from
trigeer points.™

A placebo needie has been described and found o be
reliable for use in blinded acupuncture researci” The needle
had a blunt tip and did not pierce the skin. By telescoping
into its handle, this needle accounted for visual cues, which
are not relevant for treatment of the back or gluteal region.

The purpose of this siudy was to evaluate the effect of both
therapeutic and placebe dry neediing on SLR, hip IR, muscle
pain, and muscle tightness iy athletes with tigeer poing
related posterior thigh pain.

RMETHODS

Participants

Filty nine male athietes were recraited from football dubs,
advertisements, flyers, apd referral from private clinics.
Sample size was calcutared for 80% power, using an assumed

85

Figurs 2 Resfing position for the mecsurement of hig infernal rotation.

change in SLR of 15% and visual analogue scale {VAS) of
2 cm, based on clinical experience, as no published dara were
available, Subjects completed a screening questionnaire and
had a physical examination. Those accepted into the sndy
had a gradual onset of hamstring pain, reproduction of
recognisable bamstring pain with pressure on their gluteal
trigger points, a good understanding of written and spoken
English, and were able 0 attend all sessions.

Reasons for exclusion were a history of hamstring tear
within the previous six weeks, ¢linical evidence of a ham-
string tear, magnelic resonance imaging (MR} evidenee of a
hamstring tear, significant lower back injury wihin six
weeks, clinical evidence of significant lumbar or sacreiliac
joint contribution to thelr pain, clinical evidence of a
radiculopathy or newrelogical Impainnent, needle phobia,
bleeding disorder, anticoaguiant medication, previous experi-
ence with dry needling for myofascial pain, or an inability 1o
reproduce  symptoms  with  trigger point palpation. All
subjeces had an MRI scan of their hamstrings.

Testing was delayved for an irtercurrent illness or injury
that prevenied completion of the running task, or if the MRI
scan exhibited extremely mild non-localised  hamstring
cedema. This is an extrernely mild stzain injury and correlates
with full strength and svmptom free return o sport within
7-14 days™ Subjects describing long term hamstring pain,
but exhibiting mild ocdematous changes on MREI consistent
with a mitd new injury, were reassessed at one (o wo weeks
and were only included if their hamstring was not tender and
if they had full resisted strength on manual testing and
continued to complain of symptoms consistent with those of
the long term complaint. It was essential that their symptoms
be reproducible with gluteal trigger point pressure. Table 1

Figure T Subject posifioning and marker placement for meusursmen
o siroight lag roise. The sublect is holding the remote confrol unit in his
eight hand.

Figure 3 Meosurement of hip infernal rotofion, The remots control is
hiekd by the examiner's laf hened and the hip is possively inte
rofated. The technique is reversed for analysis of the laf |
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MRI fndings: “strain’” describes these very mild
» hamsiring wears were excluded. One ear seon
on BRI 5 oincluded because it was seen as rosolving
sdoma w distad medial hamstring from a recognised
ury. The subject had oo tenderness in the ares and had full
rength, He was able to differentiate bis usual, long standing
i ved with this acute injury. His usual pain
spdution of the distal medial pain and was
irigeer point pressure. He was thereflore

a1

gives the
injurie

=

pam from that s

Frocedura

Alb puteome measures were collected by the same, biinded
observer {LH) before, and immediately, 24 hours, and
72 hours after the inervention,

leg raise

given clear verbal and written instructions
heing positioned sunine on an examination couch and
instructed to remain relaxed. Thelr upper arms were by their
sicdes, with head resting comfortably on one pillow, and
contralateral leg resting on the couch. Knee and ankle splings
weere used 1o standardise the position of the intervention leg,
Splings were made of moulded thermoplastic, padded, and
fixed 1o the Hinb with Veloro straps. The vontralateral imb
was not stabilised in any way, nor was the pelvis, as research
1o date has not shown any improvement in SLR reHability
By these measures.”™ ™ Subjects were reminded o main-
tain contact between the contralateral limb and couch
rhroughout.

A 2.3 om black marker was placed 10 om above the lateral
malieolus in the line of the fibula, A second marker was
placed two thirds of the distance between the knee and the
: ¢ trochanter, in the mid lateral fine of the thigh
Reference  markers were permanently attached (o the
horizontal rail of the couch and not moved during the trial.

The jeg was gradually lred by the examiner at the heel
i with a hand held force wansducer. Whenever the
ing force decreased as the result of aciive hip flexion, the
fect was reminded to remain relaxed. The subject notiiied

Huguenin, Brukner, MoCrory, ef o

the examiner at two separate points. P1owas delined as the
Hrst onser of sensatdon {(streteh or paind in the posterior thigh
{hamsivings:, P2 was defined as the subject’s porceived
mrax i range of motton. This was vsually indicated by the
miaximum (olerable hamstring discomfort. Should that poing
not have been reached, but the contralateral leg or pelvig
began lifiing off the couch, it was feli that the maximum
fsolated SLE range had been achieved and this swas classed
&5 LP2.

The subject indicated each of these points verbally, at
which time the examiner immediately stopped moving the
leg, and the subject took a still digital photogranh by pressing
& bustton ot a remote controb undt (g 1), The remote control
unit minimised any streteh offect by reducing the time in any
One position.

Measures wore repeated three tinmes. The contralateral leg
was messured before the intervention only.

Hip internal rotation

Subjects were supine and relaxed, knees Hexed passively 1w
S0 at the edee of the couch (fig 21 The head rested on one
piflow, with arms relazed, A Velors fastoner secured the
knees together to avoid abducrionsadduction, A black marker
was plaged on both legs at the st prominent poing of the
tbial ruberesity.  Another marker was placed  mibdway
betwepn the malieol on the anterior ankle joint line.
Reference markers were permanently placed on the horizon-
tal rail of the couch.

The examiner used 5 remote control o photograph the
resting position of the legs. The heel of the right leg was
passively moved laierally, internally rotating the hip with
gentle downwards pressure on the thigh by the examiner o
prevent hip flexion (fig 3). When the hip was unable o be
rotated further (end of range), the investigator took a remoie
photograph. The lelt leg was similarly assessed, and cach
repeated up o a wial of three measurements. Although
active range of moetion has been used In previous siudies,™
passive range more cdosely represenis common  chinical
practice.

Apalysis of range of mstion

Range of motion was recorded by a Sony digital handycam
model DCR-TRVZOE and stored on a 64 MB Sony Memory
Stick. Camera peosition was 2 m rom the edge of the couch,
o oz tripod. Tripod legs were shortened one third {ixed

i Table 27 Range of mction Fesull
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sertings) for hip IR menswrement 10 reduce parallax error.,
Camera and couch positions were standardised by permianent
marks on the floor. !']}(!E()ffidg;fl‘a of known angles revesled an
evror of approximately 0.5% at this camera distance,

Digital phmog,wp]m data were analysed on an dpp{n
Macintosh computer using igor Image Analvse 2.5, . :
were calculated relative o the horizonal alignment of rhe
bed and are not true values of rapge of motion, However, ag
the study is designed o assess any cimng‘e relative o
baseline, it is more important that the measure s s repratable
than that it is a pure measure of range. SLR was calculated as
the angle between the leg (along the line of the two markers)
and the horizontal rafl of the couch (fig 1) Hip IR angles
were caleulated by subtracting the respng position from the
end of range. They therefore represented total infernal
rolatory excursion of the hip. This made allowance for

subjects with anteverted femaoral necks or other hip imm
resivictions that may have given them a resting angle of less
than 07 from the vertical and a total range that would appear
to be clase to zevo if measured from the vertical, Resulis were
manually entered on recording sheets and wansposed o g
Microsoft Hxeel data base.

Meoasuremant srror

Range of motion pha'eﬂaphﬂ were  reanalysed  for g
randomly selected sample of 26 subjects. The mean difference
between the first and second analysis was 0.29° with a
standard deviation of 0.19%

Relichility anclysis

Reliability testing was performed for SLE and hip IR before
the start of the study. These resulis are available from the
authors on request. Intraciass correlation coefficients for SLR
ta PI were 0,76 for the right leg and 0.89 for the lef: fea.
Iniraclass correlation coctlicients were (.92 and 0.95 for SLE
10 P2 and 0.80 and 0.83 for hip 1R This corresponded w a
85% confidence interval of 5% 1o 7° for cach measurement,
which was considered acceptable.

¥isual anvlogue scales

Pain and tghtaess in both the hanisirings and ghueals were
measured on four unmarked 10 cm VASs. The right hand end
of the scale represented the sworst pain or tightness ever
experienced by the subject. Pain was defined as “muscle pain,
such as that you may have experienced with a tear or a cork”
thacmaremal. hghmcss was defined as a “lack of give, or
fass of range” of the muscle. Verbal and written inswuctions
were given, Subjects placed a mark on the scale for cach of
the resting sensatfons, fmmediately after running 304 m at
70% (sell determined) pace, they marked the scale for the
sensations experieniced during activity, The observer thned
cach run to ensure it was within five seconds of the rime
achieved at first testing.

Meedling protocs!
All needling was performed by the same investigator {PB).
Trigger points in the gluteals were isolated by palpation
(*’T%L}{ii}" reproduction of sympioms. Most of these were in
> region of the upper outer buttock quadrent, and subjects
.m.d three 1o five points cach. Therapeutic needling was
performed with .30 mm  diameisr, 25 mup long sterile
acupunciure needles (Seivin Corp, Shizooka, Lz[m,"ss Each
mrzcﬁc is individually pac Md ”hc nr’a:dir* ol £ the skin and
advanced into tlzf‘ ilon of
RS afn or visugl T OICEROTISe

iy il

sartially v
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cach poit. Placebo nesdles were a modification of the
acupuncture needles. Needles were unwrapped, the sharp tip

removed, and the needle glued back in iis sheath, 1t was
dipped in Betadine, but not resterifised, 25 it did not plerce
the skirn Subjeets did not see the needles ag any stage. These
needles inade the same sound as real needles when released
§ theiv sheaths, Placeho needling invelved applying the
tip of a blunted needle o the skin over the trigger poit,
Pressure was applied for 10 or more seconds and the needle
oved slightly o simutate real needling, This was repeated at
each point for up to one minue,

Bandomisation

randonisation was performed using mndom number tables
i the aliccadion was held By a thind party untl contacted
the titervention investigator,

Blinding end prevention of uablinding
Both subjecr and  outcomes Investigator were  blinded.
#lacebo needles had previously been assessed for reliability
in 10 wvolundeers. The incidence of umu,zix identilying
{ s no more than chance (,( 0.975, p = 0.323).
.:nincmx remaiped prone during treatment, and did not
discuss the trealment or ifs effects subsequently. Blinding
Wis ssed  immediately after treavment and at irial
completion, and results were sealed untit date were collated.

Contemination and colntarventions

Subjects were requested net to have treatment o thein trigger
points for one week before the study and no other manual
creatinent of thelr back or lower Bmbs for the three days of
the study. They continued playing and training as usual.

Seatisticed anolysis
Sratistical analysis was performed using the Statistical
Package for the Social Scences (SPSS; Norusis/SPSS Inc
Chicago, Illinois, USA). The level of significance was set at
(3,05 for all fests unless otherwise specified.
Before analysis, data were examined to identify potendal
viclation of siatisrical assumptions. Novmally distributed
data were analysed with parametric statistics, and non-
aorrial data with non-parametric slatistics.

The placebo and real needling group were examined for
comparability with respect to height, weight, SER, hip IR, and
VAS seores. Independent ¢ tests or Kruskall-Wallis tests were
ased as appropriate,

The effecrs of the intervention were compared in each
group cver the four time points using a repeated measures
analysis of variance,

A Friedman test was performed to evaluate the effects of
both inferventions on YAS over time. Significant results were
further analysed with a Wilcoxon signed ranks test. Mann-
Whitney U testing showed any dilferences atributable o
gronp allocation. Owing to the number of comparisons
performed, a more LOH“C}‘(C{{}VL o level of 0.013 was used to
protect apgabnst type I error™

YAS data 1§ pfc«;cm@d as box plots. The median is
vepresented by a lne In the box, and the Hmits of the box
are the znmxluu;m]c distance, The whiskers extend o the
minimuy and maximum values, and outdiers are represented
b nall circles.

%.a;wi)ai mtm

) cbamc scores {a five point scale) were
ng manner b scores of 4 or S
o {hnproverment): 2, scores of 1
. wrorse, and no change (no
ith Cz&nr{urﬁr ed residuals were
15 berween group allocation

i

angd [ASSE)

cived HRBrOVenang.
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3% analysis was used to assess the effectiveness of subject
and investigator blinding immediately after the intervention
and on completion of the trial.

RESULTS

Eighty five subjects were screened; 60 were included, but one
was subsequently excluded for an adductor magnus cyst on
MRI Fifty nine subjects completed the measures before and
immediately afler the intervention. Fifty eight completed the
measures at 24 hours, and 32 completed the measures at
72 hours. Drop outs were due 10 outside commiiments, but
subjects all completed biinding and global change surveys by
telephone.

Baseline characteristics

There was ne significant difference between the groups
hefore the intervention for age, height, weight, SLR, or hip IR
VAS measures were equivalent for all but resting gluteal pain,
which was significantly higher in the therapeutic needling
group.

Range of motion

all resulss were analysed with carry forward of the last result,
and exclusion of missing data points and outcomes woere
similar. Results are reported for the canry forward analysis
enly, Table 2 gives the results for SLR to P, SLR to P2, and
hip IR. There was no significant change in range of motion in
cither group.

YAS

There was no significant change in VAS scoves for any of the
resting variables or for gluteal pain afler running. Both
groups showed signilicant improvement in hamstring tight-
ness {(p<0.001), hamstring pain {p<0.001), and glureal
tightness {p = 0.001 for therapeutic and p=<0.061 for
placebo} after running. Figure 4 gives the resuiis of the
running scores. The Improvements occurred immediately
after the Intervention, and there was no significant change in
subsequent measures.

There was no significant differenice in the magnitude of the
change related o group allocation (p>0.013). On global
rating of change analysis, no subjecis fcht worse after
greatment. Fourteen subjects in the placebo and 18 subjects
in the therapeutic group felt that they had Improved, and one
subject in the therapeutic group felt much improved. This did
not ranstate to o significant difference when  analysed
statisticaily.

Ansclysis of blinding
y® analysis revealed that ihe therapeutic group correctly
identificd allocation hnmediately after Ircatment (;r:(}.i}m),
but no association ar the end of the study (p = 0.062)
There was a significant association between observer
opinion and group allocation (p = 0.043), with values
irending towards more correct opinfons in the therapeutic
EIoup,

Adverse culcomes

Two subjects experienced syncopal responses to the needling,
recovered quickly, and completed the study. One subject
experienced atypical chest pain in the initial run, After full
medical evaluation, he started the rial again two days later.

BISCUSSHON

The lack of change iir SLR and hip IR after treatment in i
research may indicate one of three things, Firstly, the
postulated restriction in range of motion may net b
associated with symptoms. This rescarch does not answer
this question, as participams often had bilateral yympioms,
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patholegy in the contralateral hamstring, or {njuries fo other
muscles of the contralateral limb involved in pelvic move
sent Secondly, these may be appropriate outcome measures
that have indicated no change in muscle length as a result of
dry needling, or, thirdly, the outcome measures used may be
aporopriale o recogaise any change. Regardless of the
reason, it can be said that SR and hip IR are not suitable
Foassessment measures affer treaunent of ghiteal trigger
soints,

Self reports of improvement have been shown to be
equivalent for placebo and therapeutic needling and aze
most appropriate for assessing response 1o treatment.

Most placebo controlied studies on needling therapy of
trigger points have obtained similarly negative results with
respect 10 range of motion and other obiective MEeAsLes,
iile still reporting an improvement in pain similar to that
seen in this study.™ ¥ The effective placebe interventions
have all involved the application of a stimulus stromg encugh
5 be confused with needle penemration. Similar resulis are
seen with the use of other counter stimulatory interventions,
but are not reproduced in the absence of any noxious input.

The mechanism of the pain relie! seen with rrigger point
wealments is not known. Farly theories suggested that direct
stimulation of the lschaemic tight muscle segment may allow
it to relax and may alter local mediator and neurotransuicter
roncentrations, thereby redudng the pain signals? More
recently, diffuse noxious inhibtrory control, a central increase
in upicid release in response to a painful stimulus, resulting
in moduiation of pain transmission, has been implicated in
ihe analgesia of acupuncrure and the prolonged pain relicf
described with local anaesthetics.* Opdoid blockade results in
ebwn of trigger point pain after effective rreatment ™ This
sysiemr has also been fmplicated in the production of a
renner’s high™ and the placebo effect.”

Therefore, despite the current lack of evidence to support
objective improvernents in muscle length or function after
dry needling, there is now 2 convincing ameunt of data to
suggest that significant subjective Improvements are seen
with a aumber of forms of counter stimulation, Although
often discredited as being due to the placebo effect, there are
siill central physielogical mechanisms that may be respon-
sible for a globai reduction in pain perception. Indeed, these
mechanisims may  be responsible  for effects previously
disregarded as due to placebo, which can have important
sofes to play in achieving clnical improvenients.

Certainly, there has been a long standing argument in the
Hierature on acupuncture since the discovery that acupunc-
dire at pom-specilic peints can afford similar levels of pain
vediel 1o that achioved when relevani points are treated ™"
Not only have spinal cord opivids and pain gating been
fplicated, but functional  brain imaging has revealed
anges in areas involved in pain processing after needle
freatment,® ¥

Howas expected that the placebo used in the current
carch would be less rawmaric, However, the success of
nding of subjects may indicate that the stimulus wag
quivalent to a needle penetration. The eguivalent responges
-0 with placebo and therapeutic nterventions ta date do
ggest a centrally mediated analgesic effect, rather than a
al muscle response.

S

Possible reasons for abserved outcomes

s appropriate study  population  was  identified  and
ruited. Numbers were caleulated for 80%, power asstuning

5% change in SLE.

v is unusual in clinical pracrice 1o use drv needling as a

2ie fsolated treatment. We cannot comment from these

dts as to whether repeated treatment or combinaton

anent may have a different ouicome,

e
T

g9

Clinical implications

Both  groups  Improved subjectively  after  intervention,
Running discormfert was affected more than testing sensa-
tions. There was no significant increase in gluteal pain alter
the therapeutic imtervention despite sorencss having pres
viously been described as the major side effect of this
treatiment.” Although local musde stimulation cannot be
ruled out as contributing pain refief. both the placeho
effect and central modification of pain perceprion must be
serfausly entertained as possibie mechanisms for this effect.

Strengths ond limitations
The lack of a controt group means that we cannot state that
the resudls seen were due (o the intervention and were not a
reflection of the natural history of disease. Fowever, subjects
generally complain of these SYmpioms over months to years.
Blinding was effective, and the power was adequate to
reveal VAS changes. It is unlikely that there was any change
in range of moton.
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