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Abstract

Objective: To observe the effect of warm joint needling plus rehabilitation techniques on the balance function and quality of
life (QOL) of patients with spastic hemiplegia after ischemic cerebral stroke.

Methods: Ninety patients with spastic hemiplegia after ischemic cerebral stroke were randomized into a rehabilitation
group, a warm joint needling group and an observation group, with 30 cases in each group. The rehabilitation group was
intervened by Bobath therapy, the warm joint needling group was treated with joint needling on the affected side plus
warm needling, and the observation group was given the same rehabilitation treatment as the rehabilitation group together
with the same warm joint needling as the warm joint needling group. The three groups were treated once another day, 1
month as a treatment course for 6 months. Before the treatment, and respectively after 2-week, 1-month, 3-month, and
6-month treatment, the modified Ashworth scale (MAS) was used to measure the anti-spasm ability of the lower limb, the
Berg balance scale (BBS) was adopted to evaluate the balance function, and the stroke-specific quality of life scale (SS-QOL)
was employed to estimate the QOL.

Results: After 3-month and 6-month treatment, the lower-limb MAS scores in the observation group were significantly better
than those in the rehabilitation group and the warm joint needling group (all P<0.05). After 1-month, 3-month and 6-month
treatment, the BBS scores in the observation group were significantly better than those in the rehabilitation group and the
warm joint needling group (all P<0.05). After 2-week, 1-month, 3-month and 6-month treatment, the SS-QOL scores in the
observation group were markedly better than those in the rehabilitation group and the warm joint needling group (all P<0.05).
Conclusion: Warm joint needling plus rehabilitation can effectively improve the lower-limb spasticity state, balance function
and QOL in patients with spastic hemiplegia after ischemic cerebral stroke.

Keywords: Acupuncture Therapy; Needling Methods; Warm Needling Therapy; Rehabilitation; Poststroke Syndrome;
Hemiplegia; Myospasm
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More and more people have been affected by
cerebral stroke during the recent yearsm. Spastic
hemiplegia is a major post-stroke manifestation of
neurological injury, especially upper motor neurons,
featured by involuntary contraction and speed-
dependent stretch hyperreflexia. It is significant to
promptly and effectively manage spasticity in restoring
the motor function of the patients. Otherwise, the
affected limbs may suffer permanent hypermyotonia,
stiffness and limited motion of jointm. Studies have
proved that 20%-40% of cerebral stroke patients may
develop limb spasticity[3'4]. In clinical practice,
kinesiotherapy is the first choice among all the
rehabilitation therapies for spastic hemiplegials]. As one
of the five classic needling methods, joint needling is
often used to treat diseases affecting the meridian
sinews. This study was to focus on the effect of warm
joint needling plus rehabilitation on the spasticity and
balance function of patients after ischemic cerebral
stroke.

1 Clinical Materials

1.1 Diagnostic criteria

Conforming to the diagnostic criteria  of
atherosclerotic thrombotic cerebral infarction from the
Key Diagnostic Points for Cerebrovascular Diseases™®.
1.2 Inclusion criteria

Conforming to the above diagnostic criteria; first
onset of stroke or the second onset but only after
complete recovery of the first one, and disease duration
from 3 months to 1 year; graded I-lll by the modified
Ashworth scale (MAS); in stage |I-V estimated by
Brunnstrom approach; aged 30-80 years old; with clear
consciousness, and scored >24 points by the mini-
mental state examination (MMSE), suggesting no
dementia, and capable of cooperating in completing the
whole observation; informed consent form obtained.
1.3 Exclusion criteria

Unstable vital signs or significant dysfunction of heart,
liver or kidney, or progressively exacerbated condition;
severe cognitive impairment or aphasia; coupled with
other diseases that can cause hypermyotonia; those
with mental disorders so that unable to complete the
observation or those having a poor compliance; brain
tumor or intracranial space-occupying lesions; brain
trauma, parasitic encephalopathy;, metabolic
disturbance, rheumatic heart disease, coronary heart
disease or other heart diseases accompanied by atrial
fibrillation leading to cerebral thrombosis; coupled with
severe primary diseases involving liver, kidney,
hematopoietic system or endocrine system.

1.4 Statistical method

The SAS 9.1.3 statistical software was adopted for
data analyses. The measurement data were expressed
by mean t standard deviation ( X #s). The overall
comparisons were performed by using a generalized
estimation model; inter-group comparisons were
analyzed by Kruskal-Wallis test; Friedman test was
adopted to compare data at different time points.
P<0.05 was taken to indicate a statistical significance.
1.5 General data

A total of 90 patients with hemiplegia after ischemic
cerebral stroke were enrolled from the Neurological
Rehabilitation Department of Shanghai No.7 People’s
Hospital Affiliated to Shanghai University of Traditional
Chinese Medicine between April 2014 and September
2016. A full allocation concealment design was adopted
by using opaque envelops to seal the assighed numbers.
The subjects were divided into a rehabilitation group, a
warm joint needling group and an observation group by
using the random number table, with 30 cases in each
group. The enrolled patients all agreed to participate in
the trial and signed the informed consent form. There
were no dropouts during the observation. The
inter-group differences in the general data were
statistically insignificant (P>0.05), (Table 1).

Table 1. Comparison of the general data

Gender (case) Average age

Group n— _

Male Female (X s, year)
Rehabilitation 30 13 17 65.0+9.0
Warm joint needling 30 17 13 64.4+£9.6
Observation 30 16 14 64.4+10.5

2 Treatment Methods

The three groups all received treatments for general
medical conditions such as hypertension, coronary
disease and diabetes and symptomatic treatments for
complications including respiratory infection, urinary
infection and enteritis.

2.1 Rehabilitation group

Patients in the rehabilitation group were intervened
by Bobath therapy. They had to change their position
once every 2 h, alternately between a lateral position
and a supine position. Meanwhile, they always had to
keep the limbs in a functional position to prevent
convulsion. This therapy also included active and
passive in-bed movements for hemiplegic limbs;
bedside moving training, sitting-standing training in the
rehabilitation room and between-chairs transfer
training; balance training in standing or sitting position;
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gait training, climbing stairs, and lower-limb weight-
bearing exercise; use of braces and walking frames;
training for activities of daily living (ADL), such as
dressing, feeding themselves, grooming and bathing.
2.2 Warm joint needling group

Based on the theory of meridian sinews, points on
shoulder, elbow, wrist and palm nearby the endings of
upper-limb flexors were selected; for the lower limb,
points on hip, knee and ankle nearby the endings of
extensors were selected.

Points: Upper-limb points including Jianyu (LI 15),
Chize (LU 5), Quze (PC 3), Daling (PC 7), Tongli (HT 5)
and Yuji (LU 10); lower-limb points including Juliao
(GB 29), Biguan (ST 31), Xuehai (SP 10), Yanglingguan
(GB 34), Xuanzhong (GB 39), Shenmai (BL 62) and
Kunlun (BL 60)[7].

Operation: After sterilization of the acupoints, filiform
needles of 0.30 mm in diameter and 40-115 mm in
length (Hwato brand) were used for acupuncture. The
needles were retained for about 20 min after needling
gi was obtained. During the retaining, warm needling
was applied to each every point by fixing a piece of

moxa stick (1 cm in length) onto the needle tail to ignite.

The needles were removed when the moxa sticks were
burnt out.
2.3 Observation group

Patients in the observation group received the same
warm joint needling treatment as those in the warm
joint needling group, followed by the same
rehabilitation training as those in the rehabilitation
group.

The three groups were all intervened once every
other day for 1 month as a course of treatment, for 6
months in total.

3 Observation of Therapeutic efficacy

3.1 Observation items
3.1.1 Lower-limb spasticity intensity

The MAS was adopted to measure the hemiplegic
spasticity according to the change in muscle tension.
Muscle tension was measured in 0-4 levels, the higher
the level, the severer the spasticity. Level 0: muscle tone
does not increase and the affected limb can be passively
moved in the whole range of motion (ROM) without
resistance; level 1: muscle tone increases slightly and
resistance presents in the passive movement of the
affected limb at the end of the ROM; level 1*: muscle
tone increases slightly and the passive movement of the
affected limb is slightly stuck during the first half of the
ROM and slightly resisted during the rest half; level 2:
muscle tone increases mildly and resistance presents in
the passive movement of the affected limb most of the
time, though the passive movement is still available;
level 3: muscle tone increases moderately and the

passive movement of the affected limb is resisted in the
whole ROM and the movement is rather difficult; level 4:
muscle tone highly increases and the affected limb is
stiff so that it is very difficult to conduct the passive
movement.

3.1.2 Balance function evaluation

The balance function was evaluated by Berg balance
scale (BBS). The tester observed the patients when they
were asked to do the following 14 movements: standing
to sitting, standing unsupported, sitting unsupported,
sitting to standing, transfers, standing with eyes closed,
standing with feet together, reaching forward while
standing, retrieving objects from floor, turing head to
look behind, turning 360°, stool stepping, tandem
standing and standing on one leg. The highest score is
56 points. The lower the score, the worse the balance

function, and the higher the possibility of falls®,

3.1.3 Evaluation of the quality of life (QOL)

The stroke-specific quality of life scale (SS-QOL) was
used to estimate the patients’ QoL®™. The scale
consists of 49 items which are covered by 12 domains.
Each item is scored 1-5. The higher the score, the better
the QOL. This scale is suitable to evaluate the outcome
of mild-moderate cerebral stroke because of its overall
contents and brief questions. It takes less time to finish
the scale so that the estimation will not be influenced
by fatigue or impaired concentration.

3.2 Time of evaluation

The evaluations were performed at the recruitment,
and respectively 2 weeks, 1 month, 3 months and 6
months after the recruitment, 5 times altogether.

3.3 Results
3.3.1 Comparison of the lower-limb spasticity

The repeatedly-measured ranked data were
compared by adopting a generalized estimation model.
The refined comparison was used to study the factor of
grouping and factor of time respectively due to their
interaction. The results showed that the lower-limb
MAS scores showed significant changes after the
intervention in each group (P<0.05), and a time effect
was discovered (Table 2).

Table 2. Difference in the grouping and time effects in
evaluating MAS

Factor Wald value P-value
Grouping 9.264 0.010
Time 53.728 0.000
Grouping + time 37.700 0.000

Intra-group comparison: the time effect was
significant in the warm joint needling group and
observation group, and the MAS scores in the two
groups were significantly improved after the treatment
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(P<0.05). Inter-group comparison: the lower-limb MAS
scores in the observation group were significantly
better than those in the rehabilitation group and warm

Table 3. Comparison of the lower-limb MAS evaluation (case)

joint needling group respectively after 3-month and
6-month treatment (P<0.05), (Table 3).

Group n Time Level 0 Level 1 Level 17 Level 2 Level 3
Before treatment 0 1 3 12 14
After 2-week treatment 0 1" 30 139 13
Rehabilitation 30 After 1-month treatment 0 4" 4" v 1nv
After 3-month treatment 2Y 3 1n» 49 10"
After 6-month treatment R 3 gV 7Y 7
Before treatment 0 1 4 15 10
After 2-week treatment 0 1" 4" 15" 10"
Warm joint needling 30 After 1-month treatment 3D 4Y 139 9V IR
After 3-month treatment 4Y 149 7 5Y oY
After 6-month treatment 49 17" 6" 3 0"
Before treatment 0 1 3 8 18
After 2-week treatment 0 2Y 30 179 gV
Observation 30 After 1-month treatment 2 5 12 7 4
After 3-month treatment 42 1492 52 6" M2
After 6-month treatment 1m 10M? 502 32 12

Note: Intra-group comparison, 1) P<0.05; compared with the warm joint needling group and the rehabilitation group, 2) P<0.05

3.3.2 Comparison of the balance function

The repeatedly-measured ranked data were
compared by adopting a generalized estimation model.
The refined comparison was used to study the factor of
grouping and factor of time separately due to their
interaction. The results showed that the changes in BBS
score were statistically significant after the treatment in
the three groups (P<0.05), and a time effect was
showed (Table 4).

Intra-group comparison: after 1-month treatment,
the three groups all showed a significant time effect,
and the BBS scores were significantly improved
compared with the corresponding baseline value

Table 5. Comparison of the BBS score ( X =+, point)

(P<0.05). Inter-group comparison: respectively after
1-month, 3-month and 6-month treatment, the BBS
scores in the observation group were significantly better
than those in the rehabilitation group and warm joint
needling group (P<0.05), (Table 5).

Table 4. Difference in grouping and time effects in evaluating
BBS

Factor Wald value P-value
Grouping 19.907 0.000
Time 328.134 0.000
Grouping + time 76.112 0.000

After 2-week After 1-month After 3-month After 6-month
Group n Before treatment
treatment treatment treatment treatment
Rehabilitation 30 17.77+6.45 18.10+6.48 19.47+6.88" 20.27+7.59Y 20.77+8.58"
Warm joint needling 30  19.07+5.36 20.10+5.25 22.70+5.31Y 24.57+6.47" 26.00+6.59"
Observation 30 19.9745.29 21.9745.02 26.73+3.52V% 29.13+4.96Y? 32.17+4.14Y?

Note: Intra-group comparison, 1) P<0.05; compared with the warm joint needling group and the rehabilitation group, 2) P<0.05

3.3.3 Comparison of QOL

The repeatedly-measured ranked data were
compared by adopting a generalized estimation model.
The refined comparison was used to study the factor of
grouping and factor of time separately due to their

interaction. The results showed that the changes in the
SS-QOL score were statistically significant after the
treatment in the three groups (P<0.05), and a time
effect was found (Table 6).

Intra-group comparison: after 1-month treatment,
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the warm joint needling group and observation group
both showed a significant time effect, and the SS-QOL
scores were significantly improved (P<0.05). Inter-group
comparison: respectively after 2-week, 1-month,
3-month and 6-month treatment, the SS-QOL score in
the observation group was significantly superior to that
in the rehabilitation group and warm joint needling
group (P<0.05), (Table 7).

Table 7. Comparison of the SS-QOL score ( X =5, point)

Table 6. Difference in grouping and time effects in evaluating
SS-QOL

Factor Wald value P-value
Grouping 6.920 0.031
Time 341.529 0.000
Grouping + time 96.053 0.000

After 2-week After 1-month After 3-month After 6-month
Group n Before treatment
treatment treatment treatment treatment
Rehabilitation 30 71.60+21.40 74.73+24.66 77.23+26.18Y 80.37+28.73Y 82.80+31.48"
Warm joint needling 30 73.53+19.45 77.90+21.91 83.93+22.91Y 89.43+25.74Y 95.97+28.36"
Observation 30 74.30+18.03 84.43+19.57Y 91.90+21.16"2  102.37+24.62Y? 114.90+25.09Y?

Note: Intra-group comparison, 1) P<0.05; compared with the warm joint needling group and rehabilitation group, 2) P<0.05

4 Discussion

Motor dysfunction after cerebral stroke seriously
affects the patients’ daily living and work. In spastic
hemiplegia, the affected upper limb and lower limb
present diametrically different symptoms. The flexors of
the upper limb are spastic while the extensors are
flaccid, so that the upper-limb joints are flexed inward.
On contrary, the extensors of the lower limb are spastic
while the flexors are flaccid, so that the lower-limb
joints are over-extended. This special spasticity causes a
lifted pelvis while the patient is walking, along with
external rotation of lower limb, extended hip and knee
joints, strephenopodia, flexed toes, and circumduction
gait[ll]. Spastic hemiplegia belongs to the scope of Jin Bi
(tendon impediment) and should be treated through
regulating tendons™. Multiple studies have suggested
that acupuncture can improve dystonia in cerebral
stroke patientsm'l"']. Joint needling is an acupuncture
method used to treat Jin Bi (tendon impediment) by
directly puncturing tendons. It can produce an intensive
stimulation and strong needling sensation™, acting to
relax tendons and unblock collaterals, regulate gi-blood
flow, and nourish meridian sinews, so as to release
spasm[m]. Modern research has shown that fire
acupuncture can effectively mitigate spastic hemiplegia
in stroke patients and improve the motor function'”)
but it is not well accepted by patients. Meanwhile,
warm needling has also been found effective in
releasing limb spasticity[18'19] and more easily accepted
by patients. As the most commonly used rehabilitation
therapy, Bobath adopts a reflex-inhibiting pattern to
improve the posture, inhibit synkinesis and spasticity,
restore a normal muscle tone, and thus help recover
motor function. It has been proved by a clinical study

that Bobath therapy plus acupuncture-moxibustion can
ameliorate the limb function in spastic paralysis after
stroke®”. That is why we used warm joint needling
method plus Bobath therapy to treat spastic hemiplegia
after cerebral stroke in this study.

Study showed that joint needling produced more
significant effects in improving balance function, joint
movement, muscle tone and lower-limb spasticity than
ordinary needling method in treating spastic hemiplegia,
and it also helped correct strephenopodia and gait
abnormalitym]. The current study found that warm joint
needling plus rehabilitation produced more significant
efficacies in improving BBS and MAS evaluations than
either warm joint needling or rehabilitation used alone.
It is suggested that warm joint needling plus
rehabilitation can ameliorate the balance function of
spastic hemiplegia patients via easing the lower-limb
spasticity state.

The Chinese-version SS-QOL provides an overall
evaluation and measure of speech, cognition and vision
which are closely associated with cerebral stroke
patients from various domains including mental,
physiological and social functions®*?. With high
reliability, validity and sensitivity, this scale can
comprehensively and objectively reflect the QOL of
cerebral stroke patients. Therefore, it can be taken as an
efficacy evaluation index in clinical trials. The current
study also found that warm joint needling plus
rehabilitation can enhance the QOL via improving the
lower-limb spasticity and balance function.

To conclude, warm joint needling plus rehabilitation
can significantly release the limb spasticity, improve the
balance function and QOL of spastic hemiplegia patients
after cerebral stroke, and it can produce a satisfactory
long-term efficacy.
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