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: suﬁ"er from diffuse musculoskeletal pain and constitu-,

Electroacupuncture in fibromyalgia: results of a controlled trial

Christophe Deluze, Lorenzo Bosia, Angelica Zirbs, Alex Chamrai'm.:, Thomas L. Vischer

Abstract
Objective—To determine the efficacy of electro-

acupuncture in patients with fibromyalgia, a.

syndrome of unknown origin causing diffuse mus-
culoskeletal pain.

Design—Three weeks’ randomised : study with
blinded patients and evaluating physician.

- Setting—University divisions of physical medi-
cine and rehabilitation and rheumatology, Geneva.

Patients—70 patients (54 women) referred to the
division for fibromyalgia as defined by the American
College of Rheumatology.

Interventions—Patients were randomised to
electroacupuncture (n=36) or a sham procedure
(n=34) by means of an electronic numbers generator.

Main outcome measures—Pain threshold, number
of analgesic tablets used, regional pain score, pain
recorded on visual analogue scale, sleep quality,

 morning : stiffness, and patient’s and evaluatmg.

physician’s appreciation. . -

' Results—Seven of the eight 0utcome parametm-

showed ' a ' significant | improvement ' in' the  active

| treatment group whereas none were improved in the
- sham  treatment group. Differences: between the
. groups were significant for five of the enght outcome .

measures after treatment.

. 1 Conclusions—Electroacupuncture; is eﬁ'ecnve- in
relieving symptoms of fibromyalgia: Its potential in

long term management should now be studied. .

. TR Crg

tional symptoms such as fatigue, disturbed sleep,
vertigo, . and - abdominal : discomfort.' . Diagnosis : is
established by the detection of the characteristic tender
points. Diagnostic, criteria: have been. proposed by

., several, authors. . Aetiology and pathogenesis remain

unclear despite extensive research. There is no specific
treatment, and the different approaches to manage-
ment often give disappointing results both for patients
and for physicians.? Many patients therefore try alter-
native medicine. Acupuncture may be counted as an
alternative medicine.

Objective physiological effects of acupuncturc have
been recorded when the traditional needles are mani-
pulated after insertion or connected to an electric
current. In animals electroacupuncture inhibits noci-
ceptive inputs at several levels of the central nervous
system.** In humans electroacupuncture raised the
pain threshold in dental pain,’ experimental heat pain,®
and painful nerve stimulation.” Despite these data the
efficacy of acupuncture in osteoarticular pain remains
controversial,” mainly because < of inappropriate
methodology in clinical trials. To our knowledge there
have been only two studies in primary fibromyalgia®'*;
one was retrospective and neither was randomised. We
report a prospective, randomised, blind study aimed at
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- randomised to

seeing whether electroacupuncrure has an objective
effect in fibromyalgia.

Patients and methods

. Adult  pauents referred 10 our divisions for

fibromyalgia as defined by the American College of

Rheumatology' (widespread pain, mild or greater
tenderness in 11 or more of 18 tender point sites) were
admitted to the study. Exclusion criteria were severe
concomitant disease, treatment with morphine-like
drugs or. anticoagulants, peripheral neuropathy,
bleeding disorders, language difficulties, and past
treatment with acupuncture. The patients continued

r_wiLh their other usual treauments (physiotherapy,

analgesics, . anti-inflammatory agents, tricyclic ant-
depressants). After recruitment the patients recorded
the number of tablets taken for pain during the last
week before beginning the study.

DESIGN

. The siﬁdy was approved by the department of

. medicine’s ethics committee.

- After recruitment - and before giving informed
written consent patients were told that the study was to
see if electroacupuncture was effective in fibromyalgia,

. electroacupuncture being still experimental. The treat-

ment procedure would consist of introducing needles

. into the skin with subsequent stimulation with electric
. current. Two different methods of electroacupuncrure

would , be . compared, patients being allocated one
or other treatment. by chance. Patients were then
- electroacupuncture  or control.
Randomisation was by means of an electronic numbers
generator. Seventy closed envelopes, numbered
1-70, were prepared before the study and opened in

~ numerical order after recruitment of each patient.

Treatment consisted of six sessions of eiectmacu-,'

, puncture spread over three weeks. An electrostimulator

(Unipuls, Seirin AG, Neu-Isenburg, Germany) with
five pairs of electrodes was used. The current was
rectangular with a biphasic top out voltage of 10 volts at
1000 ohm and frequency 1-99 Hz with continuous.
scanning of the frequency spectrum; every 250 ms an
interval of 250 ms was programmed. Intensity of the
current was maximally 10 mA, which 1s above the
perception threshold but just below the pain threshold
and induces a visible muscular contraction. Four to 10
stainless steel needles (03 mm by 25 mm, excluding
the handle), autoclaved before use, were implanted to
a depth of 10-25 mm and fixed with tape. Depth of
insertion was determined according to the sensitivity of
the site (“needling sensation™) as indicated by the
patient.” In patients having electroacupuncture four
common acupuncture points were used—the first
dorsal interosseous muscle of the hand and the anterior
tibial muscle (5 cm beneath the inferior margin of the
patella and 1 cm below the anterior crest of the tibia) on
both sides. At most six other sites were chosen
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depending on the patient’s symptoms and pain pattern
and according to the empirical efficacy of the sites in
the treatment of pain.”

In the controls a similar number of needles were
used but they were put about 20 mm away from the
point which would have been chosen for real electro-
acupuncture, including the four points common to all
patients. The needles were inserted to a depth of
3-4 mm and fixed with tape. The current used was
similar to "but weaker than'that used in the real
procedure. No increase was made after the threshold of
perception had been reached. There was no muscular
contraction. Both electroacupuncture and sham
electroacupuncture were done by the same investigator
{CD). Patients were seen individually, at different
times, and had no opportunity to meet.

EVALUATION ..} , :

The evaluating | physician, . who was unaware of
which treatment group the patients were in, was the
same for each patient. Evaluation was done before the

+ first :session‘and after. the treatment and comprised
eight | measurements:’’ pain threshold, number " of.

analgesic tablets used, regional pain - score, pain
‘recorded ! on  visual ' analogue scale, sleep quality,

morning ;. stiffness, : ‘and | patient’s | and . evaluating -

‘physician’s appreciation of the patient’s general state.

" Pain threshold was determined by a pressure gauge
(PTH-AF2, ' Pain; Diagnostics - and ' Thermography
Corporation; Gréatneck, New York);"¥ calibrated 'in

* kgfem?, attached 'to a’plunger with“a 1'cm.round ‘"
~“rubbeér 'tip. It is 'used 'to 'assess sensitivity by applying -
' ' constantly increasing ‘pressure at'a rate of 111kg/fcm?/s
++ over/ the I'tender - points’/until ' the ' subject first feels , .
"+ pressure change to pain. Pain threshold was measured :

over. |8 tender points as defined by the American

College of Rheumatology'' and the area with the lowest -

valué used for the evaluation. Use of analgesic tablets
was measured as the number of tablets used during the
~‘last .week before evaluation, Regional pain score was

" derived' by ,means of ‘a” body, drawing .on which 21
' regions were indicated. The patient assessed the pain

in each region on a scale of 1-5, where 5 was worst.
Patients also assessed pain by using a visual analogue
scale (1-100 mm). Sleep quality was measured on a
'scale of 1-10, where 10 was best. Morning stiffness
was measured in minutes, Patients scored their own
‘general state on a scale of 1-10, where 10 was best. The
evaluating physician’s impression of the patient’s
general state was scored on a similar scale.

STATISTICAL ANALYSIS
'*Based on the study by Lautenschliger et af, where

TaBLE I—Characteristics of partemts. Mean values expressed with (SE) and {95% confidence intervail

O TR

' Controls Acupuncture
{n=34) {n=36)
Mo of women/No of men 2113 3343

Mean age (years) .
Mean durarion of disease (years)

Mean severity of disease (scale 1-5)1

49-0 (2-0) [448 to 53-1]
69(1-3) (43t 96]
30(0-1) [27103:3]

468 (2:3) [42:2 10 51-3]
14-4 (3-7) [6:9 c0 22:0]
2-8(01) [2-6 10 3-0)

*p=0-015 (x test).

i1=Best..

TasLE 1 Clinical parameters, Values are means (SE) [95% confidence interval]

pain threshold as assessed by pressure gauge differed
by 0-35 kg/cm® between the group treated with acu-
puncture and the control group," we calculated thar
we would need 68 patients for our study (o=5%,
B=20%). As some of the scales were not symmetric
non-parametric tests were used for analysis, For
the calculation of intergroup differences the Mann-
Whitney U and Wilcoxon rank sum W test (two tailed)
was used. Intragroup differences were calculated by

" the Wilcoxon matched pairs signed ranks test (two

tailed).

Results

Seventy patients entered the study. Thirty four were
randomised to the control group and 36 to the electro-
acupuncture group. The two groups were not signifi-
cantly different in any aspect except for an excess of
men in the control group (p=0-015) (tables I and II),
Fifteen patients withdrew from the study and were not
ré-evaluated.” In - the .electroacupuncture - group six
patients - withdrew ‘for reasons associated with the
procedure {(increase in symptoms in two patients,

- unpleasantness of i needle  insertion in ' three, ankle

" oedema in one), one did not return, and one patient

was’ hospitalised for an unrelated condition. In the

- control - group five - patients . withdrew - for . reasons
associated with the procedure (increase in symptoms in

four, unpleasantness 'of needle insertion in one) and

‘two were hospitalised for other conditions. The 15

patients - who : withdrew : did not differ : significantly

:at the beginning.in'any parameter from.the whole
‘population (data not shown)..

Thé .results are :given in table II. Patients .in ithe

electroacupuncture group improved significantly in all
parameters except morning stiffness whereas there was
no change in the :controls ‘(tables II ‘and III). Post-
rreatment values were significantly better after eleciro-

‘acupuncture ‘in five of the eight parameters ;studied

when compared ‘with the control group ' (table III).
Pain - threshold,. which: we , considered : to. be the
main parameter, improved by 70% in  the electro-,

- acupuncture group and 4% in the control group. This

difference was significant.

The overall results.after electroacupuncture were
that about half of the patients improved satisfactorily
whereas a quarter had no change in symptoms. The
remainder showed an unexpectedly large improvement
with almost complete disappearance of symptoms.
They seemed not to differ from the other patients in
severity and duration of symptoms or in responsive-
ness to previous treatments. This degree of improve-
ment was observed in only one case in th;e"conlrol
group. :

Because of the practical limits of the study patients
were not evaluated further.

Discussion

In this study patients treated with electroacu-
puncture experienced greater improvement than
the controls. Evaluating treatment in fibromyalgia 1s

Before treatment

After treatment

Control (n=27) Acupuncture (n=28)

Control (n=27) fcupuncture (n=28)

Pain threshold (kgfom’}

No of analgesic tablets during last week

Regional pain score (1*-105)

Pain on visual analogue scale (1*-100 mm)

Sleep quality (1-10%)
Moming stiffness {minutes)
Patient’s appreciation (1-10%)

Evaluaring physician’s appreciation (1-(0*} -

1-47 (0-24) [0-97 to 1-98]
7-93(1-78) [4-27 10 11-59]
36°06 (2-53) [31:75 10 42-17)
60-89 (4-07) [52:52 10 69-25)
470 (038) [3-92 10 5-49]
82:04 (13-11) [55:09 1o 108-98]
4-59 (0-26) [4-07 w0 5-12]
C A TO(0-33) [4-03 10 5-38]

1-36 (0-21) [0-94 ta 1-79)
10:36 (2:97) |4-25 o 16-47)
43-43 (3-28) [36:71 o0 50-15]
56-61 (319 [50-06 to 63-15)

AL (032) (345w 477]
57-86 (11-80) [3365 10 82:07)

4-82 (0-31) [4-18 10 5-46)
5-21 (0-32) [4-56 to 5-87]

1:54 {0-23) (107 t0 2-01)
10:07 (2:17) [5-61 to 14.54]

36:26 (3-94) [28:16 to 44-36)

53.78 (4-37) [44-80 10 62-76]
4-85 (0-43) [3.96 10 5:74]

83-15(15:51) [51-26 10 115:03)
5:07 (0-37) [4:31 10 5-84]
5-04 (0-45} [4-12 ta 5-96]

2:32 (0-32) [1-67 to 298]
686 (2:84) [1-04to 12:68]
26-46 (3-82) [18-63 10 34:30]
39-89 (4-97) [29-70 o 50-06)

5-G6 (047 [5-00 to 6:92]
40-89 (10-64) [19-06 10 62-73]

646 (0-43) [558 10 7-35]

700 (0-41) [6:17 10 7-83)

*Figure marked with asterisk denotes best value.
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TaBUE N—Dhfferences in clinical parameters

p Value for intragroup changes*  p Value for intergroup differencest

pain threshold

Sleep quality

Control Acupuncture Before trearment  After treatment

06378 00027 (-B990 00303
No of analgesic tablers dunng last week 5370 HEVIEE] D003 00945
Regienal pan score 08192 Q000 - 1058 Q0570
Pan on visual analogue scale 00619 00020 0-2699 00246

089176 0-0004 02069 0-0782
Morning stiffness (-B6R4 0-0627 01126 00321
Patient's appreciation 0-2360 G001E 04353 0-0111
Evaluating physician's appreciation 1-4i80 0-0001 0-2266 0-00%4

«whlcoxon matched pairs signed ranks test, two tailed,
tMann-Whitney LI and Wilcoxon rank sum W test, two tailed, corrected for ties,
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difficult because the condition 1s mainly subjective
with symptoms such as pain, stiffness, and sleep
disturbance. No reliable outcome measure has been
proposed. We therefore used several parameters
in order to evaluate the different symptoms of
fibromyalgia, as in trials evaluating tricyclic anti-
depressants.” "* We considered pain threshold to be the
most Important parameter as it is the most objective.
After electroacupuncture the pain threshold improved
by 70%, and the difference compared with sham
treatment was significant. The overall results in the
active treatment group were similar to those in trials of
antidepressants” ' and in the study by Lautenschliger
et al, who also used acupuncture.”

In studies of the clinical effects of acupuncture a
control procedure is difficult to devise.” If needles are
only attached to the skin, without penetration,"” then
blindness of patients to the treatment may be difficult
to assure and mock transcutaneous electrical nerve
stimulation may have quite different psychological
impact from real electroacupuncture.” We believed
that a control procedure should satisfy two conditions.
Firstly, to assure blindness the treatment in the control
group should induce sensations that accord with what
patients would expect in real electroacupuncture—for
example, insertion of needles and electric current.
In this series patients who had had acupuncture
previously were excluded and any contact between
patients was avoided. On the other hand, the treatment
should have the weakest possible effect.

Dry needling of muscle® and a low frequency
electric current (as in electroacupuncture) may have
a local analgesic effect. We therefore inserted the
needles, albeit less deeply,” at sites distant from those
used in acupuncture and used a weaker electric current.
Indeed, with this procedure the patents seemed
unaware of which group they were in. This was
confirmed by almost identical drop out rates in the two
groups and by the side effects reported in the control
group. Exacerbation of symptoms during treatment
was attributed by the patients to the effects of the
needles and electric current.

The traditional points of acupuncture do not have a
detectable anatomical substrate and their morpho-
logical basis remains controversial. Melzack e al
thought that about two thirds of them corresponded to
trigger points or to areas of referred pain.'" About a
quarter of the points used for acupuncture lie above
large nervous structures, so that needles may reach the
perineum and function as transcutaneous electrodes.
The analgesic effect of stimulating such structures has
been well documented.® * At the point located over the
first dorsal interosseous muscle the needle penetrates
the skin (radial nerve), reaches the muscle (ulnar
nerve), and contacts sensitive branches of the median
nerve and might therefore activate a diverse number of
nerve fibres. The relation between spatial summation
of neural activation and analgesic effect of electroacu-
puncture was proposed by Toda and Ischioka.”

These observations suggest that the site and depth of
insertion may be relevant. Unfortunately, there is poor
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experimental evidence about the importance of these
two parameters for the efficacy of acupuncture. No
more is known about the specific action of the different
points as postulated by the traditional acupuncture
rules. In our study we used the traditional acupuncrure
points as sites of insertion, the choice of the points
being mainly empirical, with special attention to areas
that had been used in analgesia experiments.>®7 222
We avoided inserting needles into the tender points
because we had often observed a worsening of pain
when tender points were stimulated by electroacu-
puncture. The pathophysiological significance of this
observation remains unclear.

The exact mode of action of acupuncture remains
unknown but there are some consistent data in
favour of a neurohumoral mechanism.™"* Most
workers support the hypothesis that electroacu-
puncture may activate some endogenous pain control
mechanisms,™* such as the opioid mediated analgesia
system™"' or serotoninergic pathways.” The analgesic
effect can occur at the segmental level, by heterotopic
stimulation, especially through the activation of the
brain stem to spinal cord network,® or via systemic
release of peptides by the adrenals.” The activation
of some endogenous pain modulating systems via
peripheral heterotopic stimulation was well docu-
mented by Le Bars er al in their studies on diffuse
noxious inhibitory controls, which may share some
common mechanisms with electroacupuncture.®

The results of this study suggest that electroacu-
puncture has an objective beneficial effect in fibro-
myalgia. Whether electroacupuncture might be useful
in long term management was not examined and needs
further study. The findings of Waylonis* and of
Lautenschliger e af” and unpublished data suggest
that the effect of electroacupunciure outlasts the
duration of treatment by several weeks in most patients,
The advantage of acupuncture over antidepressants or
anti-inflammatory drugs often used in fibromyalgia is
the low rate of side effects when administered by a
physician with adequate technical skill and under
proper aseptic conditions. Acupuncture and especially
electroacupuncture. might become a useful adjuncrin,
the treatment of fibromyalgia and other chronic osteo-
articular pain syndromes.

We thank Ms Bernadette Mermillod, Centre Informatique
Hospitaliére, University Hospital, Geneva, for advice during
the planning of the swudy. Statistical analysis was by A
Clemence, of the University of Clermont-Ferrand, France,
using the SPSS statistical package for IBM personal
computers. e
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