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ADDITIONAL THERAPEUTIC EFFECTS OF ELECTROACUPUNCTURE IN
CONJUNCTION WITH CONVENTIONAL REHABILITATION FOR PATIENTS
WITH FIRST-EVER ISCHAEMIC STROKE
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Objective: This study examined the additional therapeutic
effects of electroacupuncture for patients with first-ever
ischaemic stroke.

Design: Randomized controlled study.

Subjects: A total of 63 patients with first-ever ischaemic
stroke.

Methods: The study and control groups underwent a con-
ventional rehabilitation program, with the former receiving
an additional 8 courses of electroacupuncture over a period
of one month. Therapeutic effects were assessed by the Fugl-
Meyer Assessment for motor performance and the Functio-
nal Independence Measure (FIM™) for the independence of
functional performance at 2 and 4 weeks after treatment,
and 3 months and 6 months after stroke.

Results: For total Fugl-Meyer Assessment score, improve-
ment was more significant for the study group relative to
the control group at 2 weeks (16.2 vs 10.6; p = 0.047) and
4 weeks after treatment (27.4 vs 17.1; p=0.005), and at
3 months after the stroke (34.7 vs 21.8; p = 0.009). The Fugl-
Meyer Assessment scores improved significantly, especially
in upper-limb motor function for the study group. There was
no statistically significant between-group difference in total
FIM™ score improvement.

Conclusion: Electroacupuncture can improve motor func-
tion, especially in upper-limb motor function, for patients
with first-ever ischaemic stroke.

Key words: electroacupuncture, ischaemic stroke, therapeutic
effects, Fugl-Meyer Assessment, Functional Independence
Measure.
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INTRODUCTION

Stroke is a disabling chronic disease, which imposes a great
burden on the patient, family and community (1, 2). One-third
of stroke survivors remain moderately-to-severely disabled
after conventional rehabilitation (1) and half must live with
the sequelae of stroke (2). In Taiwan, post-stroke rehabilitation
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accounts for 12% of patients visiting physical medicine and
rehabilitation clinics and half of these are patients with first-
ever ischaemic stroke (3).

After a stroke some patients request complementary therapies,
such as acupuncture, in the hope of further improvement. Accord-
ing to traditional Chinese medicine based on the theory of yin
and yang, there is an energy flow called qi through the organs,
which is essential for health (4, 5). Acupuncture can correct the
imbalance of energy circulation and has been used in China for
more than 3000 years (5, 6). Studies focusing on the efficacy of
acupuncture for stroke have been conducted previously and show-
ed inconsistent results (1, 7-14). As the haematoma resolves,
haemorrhagic stroke survivors have a better functional prognosis
than ischaemic stroke survivors (15). In addition, recurrent stroke
is an established poor prognostic indicator for stroke rehabilita-
tion outcome (16). Meta-analysis by mix-up of different stroke
types (ischaemic vs hemorrhagic, first-ever vs recurrent) may
mask the real effect of electroacupuncture (EA) to different types
of stroke (17, 18). A study by Hu et al. (12) is the only one that
have examined the effects of needle EA on patients after first-ever
ischaemic stroke. The study, which utilized the Scandinavian
Neurological Stroke Scale for measurement of severity and
Barthel index for functional activity, revealed significantly better
neurological recovery and no effect in functional improvement
for an acupuncture group. Unfortunately, sum score was used
and between-item comparison of the scale was not performed.
Therefore, we could not determine from the study which part of
neurological recovery is statistically significant.

In this study, we conducted a randomized control trial to
examine the additional therapeutic effects of EA for patients
with first-ever ischaemic stroke in conjunction with conven-
tional rehabilitation.

METHODS

Patients diagnosed with first-ever ischaemic stroke admitted to Shin
Kong Wo Ho-Su Memorial Teaching Hospital were recruited for this
study. The research committee of the hospital approved the protocol.
Inclusion criteria were: (i) first-ever ischaemic stroke (confirmed by
computerized tomography (CT) scan or magnetic resonance imaging
(MRI) according to World Health Organization definition); (ii) age
over 40 years; (iii) admission within 2 weeks of onset; (iv) stable
condition and suitable for rehabilitation program after consultation
with a physiatrist; and (v) informed consent available from patients
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or families. A total of 316 patients were not referred to the rehabi-
litation program due to minimal functional or neurological deficit.
Seventy-seven patients were excluded due to acute life-threatening
illness, significant systemic disease and haemodynamic instability.
Eight patients declined to participate in the study and 2 were excluded
due to recurrent stroke during the hospitalization. Basic information,
including age, gender, education level and systemic disease status,
were collected. Pre-morbid social activities, such as social interaction
with relatives and friends, and participation in formal, outdoor and
leisure activities, were also recorded.

Patients were allocated into study and control groups following the
principle of simple block randomization. The allocation of the groups
was initially concealed. A concealed envelope was opened for each
consecutive patient to reveal his/her group assignment at the time when
he/she was recruited into the study. All patients, irrespective of group
assignment, underwent a conventional program of stroke rehabilitation
(physical and occupational therapy, with speech therapy if indicated).
Drug therapy was not pre-specified, but was allowed at the discretion
of the attending physicians. The study group underwent an additional
2 courses of EA treatment per week, with a total of 8 sessions in one
month. If the patient was discharged within one month, post-discharge
EA treatment was arranged at the originally scheduled time on an
outpatient basis. If the patients in the control group requested EA,
the treatment was administered 6 months after the stroke, when all
evaluations related to the present study had been completed.

EA was performed by a qualified and experienced acupuncturist who
was responsible for inserting needles into the acupoints. According to
the traditional Chinese medicine (19), acupoints including Pai Hui (GV
20), bilateral Feng Chih (GB 20), and, Chien Yu (LI 15), Chu Chin
(LI'11), Ho Ku (LI 4), Feng Shih (GB 31), Yang Ling Chuan (GB 34)
and Tsusan Li (St 36) on the paralysed side (1, 7-9, 12) were selected
(Fig. la and b). The disposable stainless steel needles (0.25 mm in
diameter, 50 mm long) were sterilized and individually wrapped. Two
bipolar leads from an electrical generator were connected to 2 pairs
of needles (Chu Chin (LI 11) to Ho Ku (LI 4), and Feng Shih (GB
31) to Yang Ling Chuan (GB 34), respectively) (7-9). The electrical
generator had a variable output of up to 10 mA (7), with alternating
stimulation pulses (3 and 15 Hz). The intensity of the stimulation was
raised to a level that was considered neither painful nor unbearable by
the patients (7). The treatment lasted for 20 min (12).
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Fig. 1. Acupoints used in the study.
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A physiatrist who was unaware of group assignment assessed the
patients before commencement, at 2 and 4 weeks after treatment,
and at 3 and 6 months after stroke. Motor performance status was
evaluated using the Fugl-Meyer Assessment (FMA), an instrument
which incorporates Brunnstrom’s recovery sequence as a framework
to evaluate 5 components, including upper- and lower-extremity
motor function, balance, sensation, joint range-of-motion, and pain (20,
21). The maximum FMA score was 226. Individual items within each
component are graded on a 3-point ordinal scale. We did not evaluate
joint pain due to the poor expression in a few patients. Therefore, the
maximal possible FMA score was 182 in this study. Functional Inde-
pendence Measure (FIM) was used for functional assessment, with a
7-point scale for evaluation of a total of 18 items in the categories,
self-care, sphincter control, mobility, locomotion, communication,
and social cognition (total score range, 18—126 points) (22). The
self-care, sphincter control, mobility and locomotion can be classified
as motor subscale and the communication and social cognition as
social-cognition subscale.

Chi-square or Student’s z-tests were used to analyse demographic
data, such as age, gender and complications. Student’s #-test was also
used to compare the between-group changes in score. Score change,
which was derived by subtracting pre-treatment score from the scores
at 2 and 4 weeks post-treatment, and at 3 and 6 months after stroke,
respectively, was used to measure improvement. For both the FMA
and FIM, a greater change in score implied more effective treatment,
with the difference considered significant as p < 0.05.

We performed repeated measurement analysis of variance (ANOVA)
to study the group X time interaction effect. Intention to treat (ITT)
analysis (last observation carried forward) was also performed.

RESULTS

In total, 63 patients (35 men, 28 women, age range 59-88
years) were recruited. There were 30 subjects in the study
group and 33 in the control group. There were no signi-
ficant between-group differences in age, education level,
pre-morbid social activity, hypertension, diabetes mellitus,
cardiovascular disease, total cholesterol level, triglyceride,
or haemoglobin. However, there were more men and smokers
in the control group (12 men in the study group and 23 men
in the control group, p = 0.018; 4 smokers in the study group
and 14 smokers in the control group, p = 0.011) (Table I). No
significant differences were demonstrated for stroke-lesion
site, electroencephalogram (EEG), or transcranial Doppler
sonography comparing the 2 groups (Table I). There were
also no significant differences in haemineglect, haemianopsia,
nystagmus, dysphagia and aphasia conditions (data not shown).
Furthermore, there was no significant between-group difference
in the number of complications during hospitalization, such
as urinary-tract infection, pneumonia, chronic obstructive
pulmonary disease with secondary infection, cardiovascular
disease (including coronary artery disease and arrhythmia),
musculoskeletal disease (including tendenitis, muscle strain,
and frozen shoulder), fracture, and gastric or duodenal ulcer
(data not shown).

The follow-up rates for the study group were 84% and 80%
(at 2 and 4 weeks after treatment, respectively), and 73% and
67% (at 3 and 6 months after stroke, respectively); the cor-
responding figures for the control group were 94%, 91%, 73%
and 67%, respectively. There was no significant difference in
follow-up rate comparing the 2 groups. The major cause of



Table 1. Characteristics of the study subjects.

Study group Control group

Characteristics (n=30) (n=33) p-value
Age, years (mean) 68.8 70.7 0.470
Sex, n
Male 12 23 0.018*
Female 18 10
Education
None 9 9 0.811
Yes 21 24
Pre-morbid social activities, n
No 1 1 0.730
Yes 29 32
Medical history, n
Hypertension
No 17 18 0.866
Yes 13 15
Diabetes mellitus
No 22 21 0.409
Yes 8 12
Ischaemic heart disease
No 23 25 0.933
Yes 7 8
Smoking, n
No 26 19 0.011*
Yes 4 14
Triglyceride (mg/dl) 153.3 (106.3) 151.5(95.3) 0.943
mean (SD)
Total cholesterol (mg/dl) 190.3 (41.0) 182.5(43.6) 0.483
mean (SD)
Haemoglobin (g/dl) 12.6 (1.68) 13.2(1.5) 0.095
mean (SD)
Hemiplegia, n
Right 11 16 0.499
Left 18 15
Bilateral 1 2
EEG!, n
Normal 3 0.598
Abnormal 19 21
Transcranial Doppler
sonography!, n
Normal 14 7 0.781
Abnormal 12 17

*p<0.05
"Not all cases had been studied.
SD: standard deviation.

loss to follow-up after discharge was inconvenience to the
patient and/or family with respect to continuation of hospital
rehabilitation away from home. Two patients in the study group
and 3 in the control group were admitted to an institution after
discharge. Two of the controls withdrew during follow-up
due to medical complications. The comparison of patients’
characteristics between those followed and those dropped out
showed no significant difference.

For FMA score, no significant difference was noted for
the pre-treatment scores comparing the 2 groups (Table II).
For total FMA score, improvement was more significant for
the study group in relation to the control group at 2 (16.2 vs
10.6; p = 0.047) and 4 weeks after treatment (27.4 vs 17.1;
p =0.005), and at 3 months after the stroke (34.7 vs 21.8;
p =0.009). Six months after the event, the study group had
improved by 35.3 and the control group by 25.6; however,
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statistical significance was not demonstrated comparing the
2 groups. In the category of upper-extremity motor function,
more improvement was determined for wrist motor function
comparing the study group with the control group at 4 weeks
after treatment (2.4 vs 0.9; p =0.018), and at 3 (3.0 vs 1.3;
p =0.024) and 6 months after stroke (3.4 vs 1.2; p = 0.010).
As for hand motor function, more improvement was demon-
strated for the study group relative to the controls at 2 (2.0
vs 0.7; p=0.025) and 4 weeks after treatment (2.9 vs 1.0;
p =0.020), and at 3 (4.6 vs 1.4; p = 0.002) and 6 months after
stroke (4.7 vs 2.1; p = 0.016). Further improvement was also
demonstrated in upper-extremity coordination and speed com-
paring the study group with the control group at 2 (1.2 vs 0.5;
p = 0.038) and 4 weeks post-treatment (1.7 vs 0.8; p = 0.044),
and at 3 (2.5 vs 1.1, p = 0.017) and 6 months after stroke (2.5
vs 1.3; p = 0.049). There was no significant difference in the
improvement in lower-extremity motor function and the related
coordination and speed, balance, and sensation at the 4 follow-
up assessments between the 2 groups. As for joint range-of-
motion, the study group improved by 0.7 degrees while the
control group decreased by 0.7 degrees at 3 months after stroke
(p = 0.029). Repeated measurement ANOVA with/without ITT
also showed significant group x time interaction effect in total
FMA scores, wrist and hand motor function.

For FIM score, no significant difference was demonstrated
for the pre-treatment FIM scores between the 2 groups (Ta-
ble III). For the total FIM scores, greater improvement was
observed in the study group compared with the control group
at 2 (15.0 vs 10.8) and 4 weeks after treatment (25.2 vs 19.7)
and 3 (37.6 vs 27.4) and 6 months after stroke (44.0 vs 30.5).
However, improvement did not differ statistically comparing
the 2 groups, except for social cognition at 2 weeks after treat-
ment, where significant improvement was demonstrated com-
paring the study group to the controls (1.2 vs 0.1; p = 0.012).
Although repeated measurement ANOVA without ITT showed
significant group x time interaction effect in total FIM scores
and self-care functional independence, with ITT showed no
significant interaction effect. There was also no significant
group X time interaction effect in FIM scores by classification
of motor and social-cognition function.

Because the baseline comparability between the 2 groups
is not complete (more women in the study group and smoker
in the control group), we performed stratified analysis by sex
and by smoking (group comparison limited to subjects of
the same sex, and of the same smoking status, respectively)
and reached the same conclusion (the FMA scores improved
significantly in the study group, especially in the upper-limb
motor performance; while there was no significant difference
in FIM improvement between the 2 groups).

DISCUSSION

Using FMA for the motor-status evaluation, our result showed
that EA is effective in patients with first-ever ischaemic stroke
for motor recovery, especially for upper-extremity motor reco-
very, including motor function of the wrist and hand. To our
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Table 1. Initial score and improvement in Fugl-Meyer Assessment after treatment.

Repeated measurement ANOVA p-value

Study group Control group Without ITT With ITT
Time point mean (SD) mean (SD) p-value analysis analysis
Total scores
Initial score 116.2 (34.6) 125.8 (43.3) 0.339
A 16.2 (11.3) 10.6 (9.4) 0.047*
B 27.4 (12.9) 17.1 (12.5) 0.005** 0.008** 0.021*
C 34.7 (17.4) 21.8 (14.9) 0.009%*
D 35.3(25.6) 25.6 (17.8) 0.086
Upper extremity
Motor function
Shoulder/elbow/wrist
Initial score 19.3 (13.5) 17.5 (14.8) 0.607
A 3.8(5.1) 2.5(4.1) 0.306
B 6.7 (7.3) 3.3(4.0) 0.053 0.124 0.425
C 7.9 (8.2) 5.3(6.0) 0.219
D 6.9 (7.8) 7.1(7.6) 0.920
Wrist
Initial score 3.8(3.8) 3442 0.734
A 1.2 (1.7) 0.9 (1.8) 0.540
B 2.4(2.7) 0.9(1.8) 0.018%* <0.001%*** 0.026*
C 3.0(2.8) 1.3 (2.0 0.024*
D 3.4 (3.0 1.2 (2.1) 0.010%*
Hand
Initial score 4.8 (4.8) 5.1(6.0) 0.852
A 2.0(2.5) 0.7 (1.3) 0.025%
B 2.9(3.5) 1.0 (1.6) 0.020* <0.001*** <0.001%**
C 4.6 (3.9) 1.4 (2.2) 0.002**
D 4.7 (4.1) 2.1(2.7) 0.016*
Coordination and speed
Initial score 1.8 (2.0) 1.7(2.2) 0.941
A 1.2 (1.4) 0.5(1.1) 0.038*
B 1.7 (1.9) 0.8 (1.5) 0.044* 0.002*** 0.067
C 2.5(2.0) 1.1 (1.6) 0.017%*
D 2.5(2.1) 1.3(1.8) 0.049*
Lower extremity
Motor function
Hip/knee/ankle
Initial score 12.1(7.7) 12.0 (8.0) 0.948
A 2.8(2.8) 2.1(2.8) 0.344
B 4.4 (3.0) 3.43.7) 0.312 0.436 0.767
C 6.1 (4.6) 5.0(5.2) 0.457
D 7.2 (5.2) 5.7 (5.6) 0.384
Coordination and speed
Initial score 2.1(2.4) 2.024) 0.825
A 0.9 (1.5) 0.7 (1.4) 0.725
B 1.5(1.9) 1.1 (1.5) 0.433 0.861 0.930
C 1.8 (2.0) 2.0(2.0) 0.707
D 24 (2.1) 2422 0.984
Balance
Initial score 5.5(4.5) 53 4.1) 0.902
A 2.7(2.7) 2.6(2.3) 0.904
B 4.9 (3.0) 3.9(2.8) 0.220 0.584 0.933
C 5.6 (3.1) 4.73.7) 0.365
D 6.1 (3.5) 5.1(4.3) 0.416
Sensation
Initial score 25.2(23.1) 35.4(35.2) 0.175
A 1.2(3.9) 0.7 (2.0) 0.633
B 2.8(3.7) —-0.9 (16.3) 0.233 0.809 0.444
C 2.6 (4.0) 1.7 (2.8) 0.339
D 294.2) 2.1(3.1) 0.530
Range of motion
Initial score 41.7 (8.2) 43.4 (1.5) 0.266
A 0.2 (1.8) -0.2 (1.1) 0.302
B 0.2 (1.6) -0.1(1.3) 0.556 0.536 0.660
C 0.7 (2.2) 0.7 (1.8) 0.029*
D —0.6 (5.5) -1.3(2.6) 0.573

*p<0.05, ¥**p< 0.01, ***p< 0.005.
Time point: A =2 weeks after treatment; B = 4 weeks after treatment; C = 3 months after stroke; D = 6 months after stroke.
ITT: intention to treat; SD: standard deviation.
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Table I11. Initial score and improvement in FIM after treatment.
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Repeated measurement ANOVA p-value

Study group Control group Without ITT With ITT
Time point mean (SD) mean (SD) p-value analysis analysis
Total scores
Initial score 59.0 (27.4) 60.7 (27.4) 0.782
A 15.0(9.8) 10.8 (8.6) 0.091
B 25.2(12.9) 19.7 (15.9) 0.184 0.021* 0.148
C 37.6 (18.9) 274 (22.1) 0.099
D 44.0 (19.1) 30.5(24.5) 0.054
Self-care
Initial score 16.3 (11.0) 17.4 (9.9) 0.671
A 6.3 (4.4) 5.1(4.8) 0.328
B 10.6 (6.3) 8.1(6.2) 0.164 0.033* 0.097
C 15.1(8.2) 10.3 (8.1) 0.054
D 16.9 (8.9) 11.8 (9.4) 0.076
Sphincter control
Initial score 6.3 (3.8) 6.0 (3.7) 0.776
A 1.7 (2.0) 1.6 (1.4) 0.688
B 2.6(2.3) 2.6 (2.1) 0.903 0.680 0.944
C 4.5(2.9) 4.0 (2.7) 0.513
D 52(3.0) 43(2.9) 0.330
Mobility
Initial score 8.4(5.3) 8.9(5.3) 0.688
A 3.1(2.2) 2.0(1.9) 0.051
B 5.0 (2.6) 3.8(2.9) 0.097 0.116 0.402
C 7.1(3.6) 52(3.7) 0.101
D 8.2(3.7) 6.0 (4.2) 0.079
Locomotion
Initial score 4.1 (3.6) 4.1 (3.0) 0.960
A 1.9(2.3) 1.8 (2.7) 0.825
B 4.0 (2.7) 3.1(3.3) 0.311 0.109 0.448
C 5.8(3.6) 4.8 (3.6) 0.356
D 7.1(3.3) 53@3.7) 0.093
Communication
Initial score 9.7 (3.6) 9.6 (4.8) 0.931
A 0.9(1.2) 0.3 (1.8) 0.193
B 1.2 (1.5) 1.2(3.1) 0.998 0.175 0.398
C 2.1(2.0) 1.5 (4.0) 0.498
D 2.7(2.1) 1.5 (4.0) 0.207
Social cognition
Initial score 13.9(5.5) 14.6 (6.5) 0.647
A 1.2(1.4) 0.1 (1.6) 0.012%*
B 1.8(2.1) 1.0 (3.4) 0.312 0.072 0.123
C 3.133.2) 1.6 (4.8) 0.208
D 4.0 (3.3) 1.8(5.1) 0.102

%p < 0.05.

Time point: A = 2 weeks after treatment; B = 4 weeks after treatment; C = 3 months after stroke; D = 6 months after stroke.
FIM: Functional Independence Measure; ITT: intention to treat; SD: standard deviation.

knowledge, this is the first study to demonstrate that EA has
beneficial effects on upper limb motor performance in patients
with first-ever ischaemic stroke.

In terms of functional improvement assessed by FIM, both
the study group and the control group showed improvement in
functional performance at 4 follow-up assessments. Although
there was a tendency that the study group was superior to the
control group in the total scores at 4 follow-up stages, it did
not reach statistical significance. A type II error could have
occurred with the FIM as the numbers in the trial was relatively
small. Our result was compatible with the previous study by
Hu et al. (12) and indicated that EA has no additional effects

on the independence of functional performance in first-ever
ischaemic stroke patients.

Why did the significantly greater improvement in upper limb
motor performance not result in better functional independence
in the study group? Possible reasons are: (i) the improvement
in the upper motor performance (impairment level) was not
enough to improve the functional performance (disability level)
in patients after first-ever ischaemic stroke (22); (ii) learned
non-use (23) and compensatory behaviours (24) may affect
the actual hand and upper limb functional integrity; (ii7) as-
sessments focused on the upper limb functional performance
rather than FIM may be more sensitive to the actual perfor-
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mance of upper limb; and (iv) due to high coherence among
family members in traditional Chinese culture (25), disabled
people were well cared for by families even when they had
good motor performance.

The more detailed scoring system of FMA in upper extremity
(maximum of 66) compared with lower extremity (maximum
of 34) may result in better detection of the subtle change of
upper extremity performance (21). This may also partly explain
that the significant improvement by EA was noted only for
upper extremity motor function and not for lower extremity
motor function.

Previous research using functional MRI has demonstrated
the effects of acupuncture stimulation on the central nervous
system pathway (26). Furthermore, an association between
activation of specific areas within the brain cortices and cor-
responding acupoints stimulation has been determined (27).
Acupuncture also reduces increased excitability of motor
neurones connected to the paretic limb by normalization of
H-recovery time in patients after stroke (11). Injection of
the radioactive tracer Technitium® showed rapid progres-
sion of the tracer along the meridian pathway with different
lymphatic/vascular flow or nerve conduction rate (28, 29).
If acupuncture does, in fact, facilitate motor improvement,
what is the mechanism? One hypothesis is that acupuncture
increases blood circulation by decreasing blood viscosity
and haematocrit and fibrinogen levels, which, in turn, leads
to enhanced oxygen delivery to the hypoxic penumbra (17).
Another explanation is that acupuncture may be regarded as a
type of sensory stimulation (10). The acupuncture needles can
stimulate sensory neurones located in muscle and activate the
hypothalamus and pituitary gland and other subcortical gray
structure by multi-synaptic pathways through the modulation
of neurotransmitters, neurohormones and neuropeptides (5, 6,
30). Therefore, the sensory stimulation produced by acupunc-
ture can activate multiple efferent pathways that enhance the
functional plasticity of the brain. The final explanation is that
EA may be a kind of physical therapy having similar effects to
those of functional electrical stimulation or percutaneous elec-
trical nerve stimulation. The acupoints are generally located
between or at the edge of muscles with a high density of neuro-
vascular structures (31). Therefore, we may speculate that EA
at the acupoints may stimulate muscle strength and facilitate
voluntary motor control, and even normalize the muscle tone.
In this way, the selected EA points in the present study could
stimulate the brachioradialis muscle (Chu Chin: LI11), hand
intrinsic muscle (Ho Ku: LI4), vastus lateralis muscle (Feng
Shih:GB31), and peroneal muscle (Yang Ling Chuan:GB34).

Despite the fact that needle acupuncture is a somewhat
invasive procedure, with complications such as needle pain,
fainting, minor bleeding or infection, no side-effects were
noted in the present study. Acupuncture procedure may differ
depending on differences in theory and meridians, the selec-
tion of acupoints, type of acupuncture (e.g. scalp acupuncture,
otopuncture, needle acupuncture, surface acupuncture, etc),
with or without electrical stimulation, and the experience of
the acupuncturist. To avoid individual variability in terms of
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technique and experience, the same qualified acupuncturist
using the same acupoints performed all EA treatment proce-
dures in the present study. A double-blind placebo-controlled
clinical trial is the gold standard of research. However, this
procedure is difficult to follow in an acupuncture study because
the acupuncturist always knows which method is being applied,
and the patient can easily distinguish between active and non-
active stimulation. A placebo acupuncture needle has recently
been invented, but was not available for the present study (14).
Applying needles at non-acupoints and to subcutaneous/super-
ficial tissues, at intensities below those that produce therapeutic
effects or using transcutaneous electrical nerve stimulation as a
placebo control, cannot eliminate the possibility of subliminal
sensory stimulation and activation of various biological and
physiological responses (5, 30). Therefore, the use of sham and
placebo acupuncture in control groups remains controversial
(5, 30). In addition, to avoid the possible placebo effects of
the acupuncture itself and the acupuncturist—patient relation-
ship (32), EA was performed with as little extra attention to
the patient as possible. We also limited communication with
respect to prognosis and medical condition.

Although randomization was used for this study, there were
more smokers in the control group. Cigarette smoking seemed
to increase the risk of death in patients with intra-cerebral hae-
morrhage (33), although it is not an identified prognostic factor
for first-ever stroke (34). On the other hand, there were more
female patients in the study group. A recent investigation of
first-ever stroke demonstrated that female sex was a significant
predictor of disability and handicap at 3 months post-stroke
(35). However, smoking and sex did not confound the study
result, since our stratified analysis revealed that FMA score
improved significantly in the study group when the compari-
son was limited to subjects of the same sex, and of the same
smoking status.

In conclusion, EA has additional beneficial effects on long-
term recovery of motor function in patients after first-ever
ischaemic stroke, especially in the category of upper-limb
motor function, in conjunction with conventional rehabilita-
tion. However, the improvement in upper limb motor function
did not result in better functional independence. Further re-
search, focused on EA and upper limb functional performance,
is needed.
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