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Abstract: Background: After suffering a stroke, external contraction limb joint spasms
frequently occur as a sequela, leading to increased muscle tension in patients and affecting the
normal control of contraction and relaxation of limbs and joints, significantly impacting their
daily activities and productivity. Current clinical treatments often rely on surgery or anti-spasm
medications, which may be accompanied by prolonged treatment durations and significant side
effects. These methods only provide short-term relief from muscle tension and spasms, falling
short of satisfactory results. Therefore, there is an urgent need to explore effective
biomechanical therapies to alleviate limb joint spasms. Traditional Chinese medicine, with its
unique theoretical framework and treatment modalities, has garnered global attention. This
study aims to investigate the impact of a self-made traditional Chinese medicine compound
decoction on the frequency of attacks and symptom improvement in patients suffering from
external contraction limb joint spasms, hoping to offer additional avenues for the development
of traditional Chinese medicine in treating limb joint spasms. Objective: To evaluate the
biomechanical effects of the self-formulated Chinese medicine compound decoction on the
frequency of attacks and symptom improvement in patients with external contraction limb joint
spasms. Methods: A total of 94 patients with external contraction limb joint spasms following
stroke were randomly allocated into two groups: the traditional Chinese medicine (TCM) group
and the rehabilitation group, each consisting of 47 patients. The rehabilitation group received
routine symptomatic treatment for stroke and biomechanical rehabilitation training, while the
TCM group received the self-formulated Chinese medicine compound decoction in addition to
routine treatment and rehabilitation training. Both groups underwent continuous treatment for
one month. The number of limb joint spasm attacks before and after treatment was recorded
for both cohorts. Comparisons were made regarding the degree of joint spasm at the elbow,
wrist, knee, and ankle joints, clinic spasticity index (CSI) scores, Fugl-Meyer assessment
(FMA) scale scores, and activities of daily living (ADL) scores between the two cohorts before
and after treatment. Clinical efficacy was also compared between the two groups. Results: No
significant difference was detected in the number of limb joint spasm attacks between the two
groups before treatment (P > 0.05). After treatment, the number of attacks in both groups
significantly decreased compared to before treatment (P < 0.05), with a lower number of
attacks in the TCM group (P < 0.05). Prior to treatment, there were no statistically significant
disparities in the degree of spasm at the elbow, wrist, knee, and ankle joints between the two
cohorts (P > 0.05). Following treatment, notable improvement was observed in the spasm of
each joint in both groups, with better improvement in the TCM group than in the rehabilitation
cohort (P <0.05). Before treatment, we found no substantial disparities in tendon reflex, muscle
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tension, and spasm scores between the two groups (P > 0.05). After treatment, scores in each
parameter were reduced in both cohorts, with scores lowered in the TCM group compared to
the rehabilitation group (P < 0.05). Prior to treatment, no substantial differences existed in
FMA and ADL scores between the two groups (P > 0.05). After treatment, both FMA and ADL
scores were elevated in both groups compared to before treatment, with higher scores observed
in the TCM cohort than in the rehabilitation cohort (P < 0.05). The total effective rate in the
TCM group reached 95.74%, while in the rehabilitation group, it was 80.85%, with
significantly higher clinical efficacy in the TCM group compared to the rehabilitation cohort
(P <0.05). Conclusion: The use of self-formulated Chinese medicine compound decoction can
reduce the number of attacks and achieve a more significant improvement in symptoms for the
treatment of external contraction limb joint spasms, demonstrating good biomechanical
therapeutic value and deserving clinical promotion.

Keywords: traditional Chinese medicine; compound decoction; joint spasm; number of attacks;
symptoms; improvement; evaluation of biomechanical effects

1. Core tip

During our investigation, prospective grouping research was implemented on
external contraction limb joint spasm patients, probing into the combined effect of
conventional rehabilitation treatment with self-formulated TCM compound decoction
in patients with limb joint spasms following stroke. The findings reflected that vis-a-
vis conventional rehabilitation therapy alone, this modality conspicuously lessens the
number of spasm attacks, ameliorates spasm symptoms, and bolsters patients’ daily
life abilities. It stands as an efficacious strategy for treating extremity joint spasms.

2. Introduction

Stroke, known as a cerebrovascular disease characterized by sudden rupture or
blockage of brain blood vessels leading to brain tissue damage, ranks as the third
primary contributor to human death, following only malignant tumors and ischemic
heart disease (IHD) [1-3]. It not only carries a high mortality rate but also culminates
in a high rate of disability among survivors, being a significant contributor to long-
term disabilities in humans [4]. Studies have revealed that approximately 4% to 42.6%
of stroke patients experience spasms, with 2% to 13% potentially causing severe
disabilities [5,6]. As one of the prevalent sequelae following stroke, patients suffering
from limb joint spasms may be confronted with issues such as pain, augmented muscle
tension, ankylosis, joint deformities, tissue contractures, and restricted movement.
Patients struggle to control the contraction and relaxation of muscles and joints
independently, influencing not only their own health and daily life activities such as
dressing, eating, washing, and sitting properly but also increasing the burden on their
families, medical institutions, and society [7]. Therefore, it is essential to control and
treat limb joint spasms in individuals with stroke during the rehabilitation process.

At the current stage, there is no specific therapy or medication for treating limb
joint spasms post-stroke. Conventional treatment modalities mainly emphasize
attenuating the frequency of spasms, alleviating risk factors, and relieving the severity
of spasms [8]. Physical therapy, exercise therapy, drug therapy, and surgical treatment
stand as the most prevalent conventional treatment approaches [9—11]. However, in
real-world scenarios, achieving the desired spasm control remains challenging due to
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various factors, including the adverse effects of medication, the invasive nature of
some treatments, and the financial strain on patients, despite the use of multiple
therapeutic approaches. Hence, it is crucial to search for new treatment regimens for
limb joint spasms that are non-invasive, cost-effective, safe, and effective. Based on
this, this research focuses on patients with limb joint spasms admitted to our hospital,
investigating the impact of self-made TCM compound decoction on the frequency of
spasms and the amelioration of symptoms, seeking to provide safer and more effective
treatment options for patients with limb joint spasms.

3. Clinical data

3.1. General data from research objects

Ninety-four patients with limb joint spasms post-stroke, admitted to our hospital
during the period between January 2022 and December 2023, were selected as the
subjects of this experiment. They were assigned into two cohorts, the TCM cohort and
the rehabilitation cohort, using a fully randomized envelope method, with 47
individuals in each group. Researchers encompassed 25 males and 22 females in the
TCM group, with ages ranging from 35 to 70 years, yielding an average age of (41.03
+ 5.66) years. The rehabilitation group incorporated 23 males and 24 females, whose
ages ranged from 33 to 69 years, with an average age of (39.24 + 4.81) years. This
investigation adhered to the ethical principles outlined in the “Helsinki Declaration”.

3.2. Inclusion and exclusion criteria

Inclusion criteria: Patients diagnosed with external contraction limb joint spasms
post-stroke confirmed by Computed Tomography (CT) or Magnetic Resonance
Imaging (MRI) examination; presenting symptoms including limb hemiplegia and
heightened muscle tension; Brunnstrom stage II to IV, modified Ashworth scale grades
1 to 3; aged below 70 years; not administered muscle relaxants or sedatives within the
past two weeks; and able to cooperate and complete the study with clear consciousness.
Stroke onset within a specific duration post-event (within 6 months to 1 year to ensure
homogeneity in the patient cohort and to assess the effect of the intervention within a
relevant timeframe).

Exclusion criteria: Patients with limb joint spasms due to other causes; no
significant dysfunction of vital organs such as heart, liver, or kidneys; concurrent
malignant tumors; concomitant autoimmune diseases, endocrine system diseases,
hematological disorders; cognitive impairment or mental illness; history of transient
cerebral ischemic attacks, subarachnoid hemorrhage, traumatic brain damage, cerebral
parasitic diseases, or craniocerebral trauma; participants involved in other research
experiments within three months or receiving other relevant treatments or using
prohibited therapies during this study, potentially interfering with study outcomes;
poor compliance, non-cooperation with treatment, or premature withdrawal.

4. Treatment methods

4.1 Rehabilitation group
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Forty-seven patients in the rehabilitation cohort were subjected to routine
symptomatic treatment for stroke and rehabilitation training. This encompassed
maintaining blood pressure, blood sugar, and blood lipids, administering
neuroprotective, anti-platelet aggregation, intravenous thrombolysis, and fluid
infusion, providing psychological counseling to help patients alleviate mental burden,
build confidence, and actively cooperate with treatment. Rehabilitation training
utilized neurodevelopment treatment (NDT) approaches such as Bobath, Brunnstrom,
Roed techniques, and occupational therapy (OT) [12], intending to suppress upper
limb spasms, finger flexion spasms, lower limb spasms, and perform dorsiflexion
training on the ankle joint. Tailored training methods were selected based on the
specific condition of the patient’s limb joint spasms, emphasizing individualized
treatment, and employing a one-on-one approach. Treatment modalities were adjusted
promptly based on improvements in the patient’s functional status, with 1-2 training
approaches chosen for each affected area. Each training session lasted for 50 minutes,
conducted three times a week with a one-day interval, totaling four weeks of training.

4.2. TCM group

As for the TCM cohort, consisting of forty-seven patients, researchers added a
self-made TCM compound decoction to conventional treatment and rehabilitation
training for the TCM group. The rehabilitation training regimen was identical to that
of the rehabilitation cohort. The composition of the self-formulated TCM compound
decoction encompassed.: Dipsaci radix (Xuduan in Chinese), Eucommiae cortex
(Duzhong), Sophorae radix (Fangfeng), Angelicae pubescentis radix (Duhuo),
Gentianae macrophyllae radix (Qinjiao), Angelicae sinensis radix (Danggui),
Chuanxiong rhizoma (Chuanxiong), Taxilli herba, and Corydalis rhizoma (Yanhusuo),
each at 15 grams. One dose was prepared daily by decocting the herbs in 400 mL of
water, divided into morning and evening doses for consumption.

Both cohorts were monitored for effects following one month of continuous
treatment.

5. Observation of indicators and statistics

5.1. Number of attacks

The occurrences of limb joint spasms were documented before and aftertreatment
in both cohorts of patients.

5.2. Degree of joint spasms

The degree of joint spasms in the elbow, wrist, knee, and ankle joints was
subjected to comparisons before and after treatment in both groups. The degree of
elbow joint spasm was determined by the angle between the extension line of the
radius and the extension line of the humerus when the forearm flexed internally. The
degree of wrist joint spasm was confirmed by the angle between the extension line of
the second metacarpal bone and the radius when spasms occurred. Using the vertical
position of the fibula and femur as a reference, the degree of knee joint spasm was
ascertained by the maximum angle between the fibula and the reference line when the
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patient flexed the knee. The degree of ankle joint spasm was gauged by the angle
between the planta pedis and the reference line, with the angle between the horizontal
plane and the vertical line at the lateral malleolus when the patient was in a supine
position adopted as the reference.

5.3. Evaluation of spasms [13], limb motor function, and activities of
daily living

The clinic spasticity index (CSI) was taken for the assessment of the spasm
condition of patients, including three dimensions, namely tendon reflexes (0~4 points),
muscle tension (0~8 points), and spasms (0~4 points), totaling 16 points. Scores
ranging from 0 to 9 suggested mild spasms, 10 to 12 denoted moderate spasms, and
13 to 16 reflected severe spasms. A higher score signified a more severe degree of
spasms.

With the assistance of the Fugl-Meyer assessment (FMA) scale, the limb motor
function of patients underwent evaluations via a 3-level scoring system, with a total
score of 100 points (66 points for the upper limbs and 34 points for the lower limbs).
Scores below 50 indicated severe motor impairment, 50 to 84 denoted evident motor
impairment, 85 to 95 reflected moderate motor impairment, and 96 to 99 signified mild
motor impairment. The higher the score, the better the limb motor function.

The activities of daily living (ADL) scale were harnessed for the evaluation of
patients’ ability to perform daily activities, encompassing dressing, eating, bathing,
grooming, controlling bowel movements, controlling urination, toileting, transfer
between bed and chair, walking, and stair climbing. The total score was set at 100
points, with scores below 20 reflecting complete disability, 20 to 40 indicating
moderate functional impairment, 40 to 60 suggesting moderate functional impairment,
and scores above 60 signifying basic self-care abilities. A higher score symbolized
stronger daily living abilities.

5.4. Clinical therapeutic effect

Based on the reduction of muscular tension in patients, efficacy assessment
criteria were established. If muscle tension was attenuated to grade 0, it was considered
a cure; if muscle tension decreased by 2 grades or more, it suggested marked
effectiveness; if muscle tone was lowered by 1 grade, it denoted effectiveness; if the
decrease in muscle tension was less than 1 grade or there was no dramatic
improvement, it was considered ineffective. The total effective rate was calculated as
the sum of the cure rate, marked effectiveness rate, and effective rate.

5.5. Statistical analysis

Via SPSS22.0 software, all data in this study underwent processing and analysis,
with measurement data represented as ( x % s). Comparisons were made between
cohorts through paired #-tests. Within-group comparisons before and after treatment
were subjected to analysis via paired #-tests. Enumeration data were displayed as
percentages, with comparisons implemented through the y* test. P < 0.05 denoted
statistically significant disparities.
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6. Results

6.1. General data of patients from the two groups

The TCM group contained 25 male and 22 female individuals, aged between 35
and 70 years, with an average age of (41.03 £ 5.66) years and an average duration of
disease of (5.35 + 0.87) weeks. Stroke types included 38 cases of cerebral hemorrhage
and 9 cases of cerebral infarction. Within the rehabilitation cohort, there were 23 male
and 24 female patients, whose ages ranged between 33 and 69 years, with an average
age of (39.24 + 4.81) years, as well as an average duration of disease of (5.32 + 0.82)
weeks. Stroke types incorporated 35 cases of cerebral hemorrhage and 12 cases of
cerebral infarction. No statistically significant divergence was confirmed in general
data between the two cohorts (P > 0.05), as exhibited in Table 1. This finding
demonstrated that the baseline data of the two groups were balanced and comparable,
with minimal impact on subsequent research.

Table 1. Comparison of general data in the two groups ( x * s, 7).

Item TCM group (n =47) Rehabilitation group (n = 47) Xt P value
Age (years) 41.03 +£5.66 39.24 +£4.81 1.652 0.102
Gender (n) 0.170 0.670
Male 25 23
Female 22 24
Duration of disease (week) 5.35+£0.87 5.32+£0.82 0.173 0.863
Types of stroke (n) 0.552 0.458
Cerebral hemorrhage 38 35
Cerebral infarction 9 12

6.2. Number of attacks in the two groups before and after treatment

Prior to treatment, there existed no noticeable differences in the number of limb
joint spasms between the two cohorts (P > 0.05). Post-treatment, the number of spasms
in the TCM cohort attained (1.63 £ 0.24) times per week, which was lower than that
within the rehabilitation cohort (2.08 + 0.33) times per week, with statistical
significance (P < 0.05). Refer to Table 2. Our discoveries unveiled that self-made
TCM compound decoction showed superior efficacy to conventional rehabilitation
treatment in terms of attenuating the number of spasm attacks in patients suffering
from limb spasms.

Table 2. Comparison of the number of limb joint spasm attacks between the two

groups before and after treatment ( x £ s, times/week).

Group TCM group (n =47) Rehabilitation group (n =47) ¢ P value
Preceding treatment 6.12+0.53 6.10 +0.49 0.190  0.850
Following treatment 1.63+0.24 2.08 +£0.33 7.561  <0.001

6.3. Joint spasticity before and after treatment in both groups

Before treatment was initiated, we found no statistically significant divergence in
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the spasticity of elbow, wrist, knee, and ankle joints between the two cohorts (P >
0.05), whereas, after the completion of treatment, the spasm degree of all joints of both
groups underwent dramatic improvement, with the spasticity of the elbow joint of the
TCM group (14.41 £+ 1.27)°, the spasticity of the wrist joint (11.27 £ 1.23)°, the
spasticity of the knee joint (21.25 £ 3.05)°, and the spasticity of the ankle joint (10.64
+ 1.33)°, all lower than those within the TCM group during the same time period, with
statistically significant differences confirmed (P < 0.05). See Table 3. All the above
outcomes unraveled that the treatment of patients with external contraction limb joint
spasms with self-prepared TCM compound decoction efficaciously relieved the
spasms of the elbow, wrist, knee, and ankle joints of the patients, alleviating joint
spasms and defending joint functions.

Table 3. Comparison of joint spasticity between the two groups before and after treatment ( x + s, ©).

TCM group (n =47) Rehabilitation group (n = 47) t P

Before treatment 48.55+5.34 48.39 + 5.66 0.141 0.888
Elbow joint

Following treatment 14.41 £1.27° 26.78 £2.48" 30.437 <0.001

o Before treatment 35.02+3.57 35.08 £3.66 0.080 0.936

Wrist joint

Following treatment 11.27 £1.23" 19.13 £2.05" 22.540  <0.001

Before treatment 55.41£4.38 55.29+£5.11 0.122 0.903
Knee joint . -

Following treatment 21.25+3.05 30.96 +3.77 13.728  <0.001

Before treatment 40.83 +4.86 41.17+4.28 0.360 0.720
Ankle joint . .

Following treatment 10.64 +1.33 21.39+£2.07 29.953 <0.001

Note: versus the levels prior to treatment, “P < 0.05.

6.4. CSI indexes in both groups before and after treatment

Prior to the initiation of treatment, no remarkable difference was determined
between the two cohorts in terms of tendon reflex, muscle tone, and clonus scores (P >
0.05). Nevertheless, following treatment, all the scores of the two groups were lowered.
Specifically, the tendon reflex score of the TCM group reached (1.23 + 0.15), muscle
tension attained (3.27 & 0.38), and clonus reached (2.01 + 0.22), which were all lower
than those of the same period of time within the rehabilitation cohort, with statistically
significant differences noticed (P < 0.05). See Table 4. This confirmed that all CSI
scores were significantly improved, and the severity of spasms was greatly relieved
post-treatment within the TCM group of patients treated with self-made TCM
compound decoction.

Table 4. Comparison of CSI indexes in both groups preceding and following treatment ( x £ s, points).

TCM group (n =47) Rehabilitation group (n =47) t P

Before treatment 2.85+0.36 2.88+0.31 0.433 0.666
Tendon reflex

After treatment 1.23+0.15" 1.97 +0.20" 20.293 <0.001

) Before treatment 6.18+0.76 6.14+0.71 0.264 0.793

Muscle tension

After treatment 3.27+0.38" 4.45+0.42" 14.283 <0.001

Before treatment 3.29+0.33 3.26+0.31 0.454 0.651
Clonus

After treatment 2.01+0.22" 2.88+0.27" 17.125  <0.001

Note: compared to the levels prior to treatment, “P < 0.05.
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6.5. FMA and ADL scores in both groups before and after treatment

The ratings of FMA and ADL serve as pivotal measures for gauging patients’
limb mobility and daily living capacities [14,15]. Pre-treatment, both FMA and ADL
ratings within the two cohorts showed no marked differences (P > 0.05). Post-
treatment, both groups exhibited heightened FMA and ADL ratings compared to pre-
treatment levels. In the TCM cohort, FMA scores attained (78.94 + 8.82) points, higher
than those within the rehabilitation group (65.41 & 7.11) points, whereas ADL scores
reached (77.94 £ 7.98) points, surpassing those in the rehabilitation cohort (65.81 +
7.03) points, with statistically significant disparities (P < 0.05), as depicted in Table
5. Our data reflected that the TCM compound decoction remarkably bolstered patients’
limb functionality and quality of daily life when treating limb joint spasms caused by
external contraction, aiding in postoperative recovery and facilitating a swift return to
normal life.

Table 5. Comparison of FMA and ADL ratings between the two groups pre- and post-treatment ( x =+ s, points).

TCM group (n =47) Rehabilitation group (n =47) t 4
EMA Pre-treatment 31.54+3.02 31.60 +£3.78 0.085 0.932
Post-treatment 78.94 + 8.82" 65.41 +£7.11° 8.793 <0.001
Pre-treatment 41.66 £4.94 42.08 £3.75 0.464 0.644
ADL Post-treatment 77.94 + 7.98" 65.81 +7.03" 7.819 <0.001
Note: versus the pre-treatment levels, P < 0.05.
6.6. Clinical efficacy in both groups
Following treatment, the TCM cohort contained 21 cases that achieved full
recovery, 13 cases with marked effectiveness, 11 with effectiveness, and 2 with no
improvement. The overall clinical effective rate within the TCM group attained
95.74%, whereas in the rehabilitation cohort, it stood at 80.85%. The clinical efficacy
of the TCM cohort was notably higher than that of the rehabilitation cohort, with
statistically significant differences (P < 0.05), as illustrated in Table 6. Our findings
demonstrated that vis-a-vis rehabilitation therapy, self-prepared TCM compound
decoctions yielded superior clinical efficacy in treating limb joint spasms triggered by
external factors.
Table 6. Comparison of clinical efficacy between the two groups (n, %).
TCM group (n =47) Rehabilitation group (n = 47) 1 P
Cure 21 (44.68) 10 (21.28)
Marked effectiveness 13 (27.66) 16 (34.04)
Effectiveness 11 (23.40) 12 (25.53)
No effectiveness 2 (4.26) 9 (19.15)
Total effective rate 45 (95.74) 38 (80.85) 5.045 0.025

7. Discussion

Stroke, known as the most prevalent type of cerebrovascular disease, has several

characteristics such as high mortality, recurrence, and disability rates, posing
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significant risks to patients’ lives and health, as well as their quality of life [16]. Limb
joint spasms are common sequelae in the wake of stroke, characterized by involuntary
muscle contractions and heightened speed-dependent stretch reflexes, leading to motor
impairments. Clinical manifestations include augmented muscle tone, hyperactive
tendon reflexes, and substantial impairment of upper and lower extremity functions,
with notable limitations in joint mobility [17]. Without timely intervention, persistent
spasticity impedes the restoration of normal movement patterns, greatly affecting
patients’ daily lives. Due to the predominant innervation areas of peripheral nerves in
the upper and lower limbs and the differing modes of muscle action, post-stroke limb
joint spasm patients often exhibit a coordinated movement pattern of upper limb
flexors and lower limb extensors. Specifically, on the affected side, the upper limb
displays flexor-dominant flexion spasms, while the lower limb exhibits extensor-
dominant tonic spasms. This not only generates a sense of pain but also influences the
patient’s sleep, mood, and mental state [18]. Therefore, early management of spasticity
is crucial for the recovery of post-stroke limb function among patients.

Presently, Western medical treatments for limb joint spasms primarily encompass
pharmaceutical interventions such as baclofen, and creotoxin, as well as physical
therapies like thermotherapy and electrical stimulation therapy, along with surgical
treatments such as orthomorphia and neurosurgery [19,20]. Fiore et al. [21] have
reported that muscle injection of a novel formulation of botulinus toxin type A, NT201,
efficaciously alleviates upper limb spasms post-stroke, presenting as a viable and well-
tolerated long-term treatment option that substantially improves functional disability,
muscle hypertonia, and daily spasticity. TCM offers markedly distinct understandings
and treatment approaches for limb joint spasms, commonly employing Chinese herbal
decoctions, acupuncture, cupping, massage therapy, and rehabilitation exercises, all of
which have shown promising clinical efficacy [22,23]. Hao et al. [24] have discovered
that an intelligent rehabilitation training system is beneficial in ameliorating spasticity
in hemiplegic stroke individuals, enhancing their balance, motor skills, and activities
of daily living, contributing to favorable rehabilitation outcomes.

In this investigation, based on rehabilitation therapy, the impact of self-prescribed
TCM compound decoctions on the frequency and improvement of symptoms in limb
joint spasms triggered by external factors was probed. The outcomes confirmed that
following treatment with different regimens, both cohorts displayed improvements in
spasm frequency, joint spasm severity, CSI, FMA, and ADL scores compared to before
treatment. As opposed to the rehabilitation group, the TCM group exhibited fewer
spasm occurrences, lower degrees of spasm in the elbow, wrist, knee, and ankle joints,
lower scores in tendon reflexes, muscle tone, and spasms, higher FMA and ADL scores,
with a clinical effective rate of 95.74%, significantly higher than the rehabilitation
group’s 80.85% (P < 0.05). This bears similarity to previous findings regarding the
spasm-relieving effects of TCM decoctions. Zhu et al. [25] have unraveled that the
Chinese herbal formula “Trichosanthes and Cinnamon Twig Decoction” dramatically
ameliorated neurological defects and stroke in rats with middle cerebral artery
occlusion, bolstering their motor abilities, upregulating GABAB receptor expressions
in the ischemic cerebral cortex, alleviating stroke spasms, and exerting
neuroprotective and spasm-relieving functions. Wang et al. [26] have also denoted that
“Peony and Licorice Decoction” can ameliorate post-stroke spastic paralysis in a rat
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model, reducing muscle tone, modulating neurotransmitter system balance, improving
neural status, and exerting muscle-strengthening and spasm-relieving effects. The self-
made TCM compound decoction in this research was composed of medicinal herbs
such as Dipsaci radix (Xuduan), Eucommiae cortex (Duzhong), Sophorae radix
(Fangfeng), Angelicae pubescentis radix (Duhuo), Gentianae macrophyllae radix
(Qinjiao), Angelicae sinensis radix (Danggui), Chuanxiong rhizoma (Chuanxiong),
Taxilli herba (Jisheng), and Corydalis rhizoma (Yanhusuo), each possessing various
pharmacological effects. For example, Xuduan, Qinjiao, and Yanhusuo exhibit
functions of being hemostatic, analgesic, sedative, anti-inflammatory, purulent
discharge-promoting, and tissue regeneration-promoting. Duzhong and Jisheng have
functions of expelling wind-dampness, nourishing the liver and kidneys, and
strengthening tendons and bones. Fangfeng and Duhuo boast multiple
pharmacological functions such as antipyretic, sedative, analgesic, antispasmodic,
antiallergic, and anti-platelet aggregation. Danggui and Chuanxiong have effects like
antipyretic, sedative, anti-myocardial ischemia, antithrombus, coronary artery and
vascular dilation, and improvement of peripheral circulation. When combined, these
herbs not only fundamentally improve the patient’s cerebral circulation, and promote
stroke recovery, but also help promote blood circulation in the affected area, reduce
smooth muscle tension, relax muscles and joints, and restore limb joint function,
thereby achieving the goal of relieving limb joint spasms [27,28], vigorously
attenuating the frequency of spasms, ameliorating spasm symptoms, and boosting
treatment efficacy.

This research demonstrated the effectiveness of self-prescribed Chinese herbal
compound decoctions combined with rehabilitation therapy in improving limb joint
spasms in the wake of stroke, but it also shows certain limitations. For instance, the
relatively small sample size may limit the generalizability of the findings. Future
studies will seek to increase the sample size to further validate the efficacy of self-
made TCM compound decoctions coupled with rehabilitation therapy in mitigating
limb joint spasms caused by external contraction. Additionally, the study lacks long-
term follow-up investigations of patients and does not deeply explore the medium to
long-term efficacy of this regimen in improving external contraction limb joint spasms.
Subsequent research will extend the follow-up period to conduct further investigations
and address these shortcomings.

8. Conclusion

In summation, for the treatment of external contraction limb joint spasms, the use
of self-prepared TCM compound decoctions can evidently abate the frequency of
spasms, achieve remarkable improvement in symptoms, and enhance daily life and
motor abilities for affected individuals. This approach holds considerable value in the
treatment of limb joint spasms triggered by external factors and is worthy of clinical
promotion.

Author contributions: Conceptualization, JX and TG; methodology, JX; software,
TG; validation, JX, TG and YW; formal analysis, JX; investigation, JX, XJ and XZ;
resources, JX and XJ; data curation, TG and XZ; writing—original draft preparation,

10



Molecular & Cellular Biomechanics 2024, 21(4), 786.

JX and XJ; writing—review and editing, JX, TG and XZ; visualization, JX and XZ;
supervision, TG and YW; project administration, JX, TG and XJ; funding acquisition,
JX. All authors have read and agreed to the published version of the manuscript.

Funding: This research was funded by Jilin Provincial Science and Technology
Development Plan Funding Project, grant number 20210204096YY.

Ethical approval: Not applicable.

Conflict of interest: The authors declare no conflict of interest.

References

1.

10.

11.

12.

13.

Guzik A, Bushnell C. Stroke Epidemiology and Risk Factor Management. Continuum (Minneap Minn). 2017 Feb;23(1,
Cerebrovascular Disease):15-39. doi: 10.1212/CON.0000000000000416. PMID: 28157742.

Boursin P, Paternotte S, Dercy B, Sabben C, Maier B. Sémantique, épidémiologie et sémiologie des accidents vasculaires
cérébraux [Semantics, epidemiology and semiology of stroke]. Soins. 2018 Sep;63(828):24-27. French. doi:
10.1016/j.s0in.2018.06.008. PMID: 30213310.

Perera KS, de Sa Boasquevisque D, Rao-Melacini P, Taylor A, Cheng A, Hankey GJ, Lee S, Fabregas JM, Ameriso SF,
Field TS, Arauz A, Coutts SB, Amold M, Mikulik R, Toni D, Mandzia J, Veltkamp RC, Meseguer E, Haeusler KG, Hart
RG; Young ESUS Investigators. Evaluating Rates of Recurrent Ischemic Stroke Among Young Adults With Embolic Stroke
of Undetermined Source: The Young ESUS Longitudinal Cohort Study. JAMA Neurol. 2022 May 1;79(5):450-458. doi:
10.1001/jamaneurol.2022.0048. PMID: 35285869.

Markus HS. Reducing disability after stroke. Int J Stroke. 2022 Mar;17(3):249-250. doi: 10.1177/17474930221080904.
PMID: 35191348.

Schinwelski MJ, Sitek EJ, Waz P, Stawek JW. Prevalence and predictors of post-stroke spasticity and its impact on daily
living and quality of life. Neurol Neurochir Pol. 2019;53(6):449-457. doi: 10.5603/PJNNS.a2019.0067. Epub 2019 Dec 17.
PMID: 31845749.

Wissel J, Manack A, Brainin M. Toward an epidemiology of poststroke spasticity. Neurology. 2013 Jan 15;80(3 Suppl
2):S13-9. doi: 10.1212/WNL.0b013e3182762448. PMID: 23319481.

Hsieh HC, Liao RD, Yang TH, Leong CP, Tso HH, Wu JY, Huang YC. The clinical effect of Kinesio taping and modified
constraint-induced movement therapy on upper extremity function and spasticity in patients with stroke: a randomized
controlled pilot study. Eur J Phys Rehabil Med. 2021 Aug;57(4):511-519. doi: 10.23736/S1973-9087.21.06542-4. Epub 2021
Jan 15. PMID: 33448755.

Thibaut A, Chatelle C, Ziegler E, Bruno MA, Laureys S, Gosseries O. Spasticity after stroke: physiology, assessment and
treatment. Brain Inj. 2013;27(10):1093-105. doi: 10.3109/02699052.2013.804202. Epub 2013 Jul 25. PMID: 23885710.
Dong Y, Wu T, Hu X, Wang T. Efficacy and safety of botulinum toxin type A for upper limb spasticity after stroke or
traumatic brain injury: a systematic review with meta-analysis and trial sequential analysis. Eur J Phys Rehabil Med. 2017
Apr;53(2):256-267. doi: 10.23736/S1973-9087.16.04329-X. Epub 2016 Nov 11. PMID: 27834471.

Salazar AP, Pinto C, Ruschel Mossi JV, Figueiro B, Lukrafka JL, Pagnussat AS. Effectiveness of static stretching
positioning on post-stroke upper-limb spasticity and mobility: Systematic review with meta-analysis. Ann Phys Rehabil
Med. 2019 Jul;62(4):274-282. doi: 10.1016/j.rehab.2018.11.004. Epub 2018 Dec 22. PMID: 30582986.

Sharififar S, Shuster JJ, Bishop MD. Adding electrical stimulation during standard rehabilitation after stroke to improve
motor function. A systematic review and meta-analysis. Ann Phys Rehabil Med. 2018 Sep;61(5):339-344. doi:
10.1016/j.rehab.2018.06.005. Epub 2018 Jun 26. PMID: 29958963.

Pandian S, Arya KN, Davidson EWR. Comparison of Brunnstrom movement therapy and Motor Relearning Program in
rehabilitation of post-stroke hemiparetic hand: a randomized trial. ] Bodyw Mov Ther. 2012 Jul;16(3):330-337. doi:
10.1016/j.jbmt.2011.11.002. Epub 2011 Dec 6. PMID: 22703742.

Feng S, Zhou Y, Tang M, Wang J, Lv Y, Gu L. Efficacy and safety of acupuncture combined with rehabilitation in the
treatment of strephenopodia after stroke: A protocol for systematic review and meta-analysis. Medicine (Baltimore). 2022
Feb 18;101(7):e28867. doi: 10.1097/MD.0000000000028867. PMID: 35363192.

11



Molecular & Cellular Biomechanics 2024, 21(4), 786.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Qin Y, Liu X, Zhang Y, Wu J, Wang X. Effects of transcranial combined with peripheral repetitive magnetic stimulation on
limb spasticity and resting-state brain activity in stroke patients. Front Hum Neurosci. 2023 Apr 4;17:992424. doi:
10.3389/fnhum.2023.992424. PMID: 37082150.

Pashmdarfard M, Azad A. Assessment tools to evaluate Activities of Daily Living (ADL) and Instrumental Activities of
Daily Living (IADL) in older adults: A systematic review. Med J Islam Repub Iran. 2020 Apr 13;34:33. doi:
10.34171/mjiri.34.33. PMID: 32617272.

Kimura H. [Stroke]. Brain Nerve. 2020 Apr;72(4):311-321. Japanese. doi: 10.11477/mf.1416201530. PMID: 32284456.
Zeng H, Chen J, Guo Y, Tan S. Prevalence and Risk Factors for Spasticity After Stroke: A Systematic Review and Meta-
Analysis. Front Neurol. 2021 Jan 20;11:616097. doi: 10.3389/fneur.2020.616097. PMID: 33551975.

Kotila M, Waltimo O. Epilepsy after stroke. Epilepsia. 1992 May-Jun;33(3):495-8. doi: 10.1111/;.1528-1157.1992. tb
01698.x. PMID: 1592026.

Coletti RH. The ischemic model of chronic muscle spasm and pain. Eur J Transl Myol. 2022 Jan 18;32(1):10323. doi:
10.4081/ejtm.2022.10323. PMID: 35044134,

Kofler M, Quirbach E, Schauer R, Singer M, Saltuari L. Limitations of intrathecal baclofen for spastic hemiparesis following
stroke. Neurorehabil Neural Repair. 2009 Jan;23(1):26-31. doi: 10.1177/1545968308317700. Epub 2008 Sep 16. PMID:
18796543.

Fiore P, Santamato A, Ranieri M, Bellomo RG, Saggini R, Panza F, Megna G, Cristella G, Megna M. Treatment of upper
limb spasticity after stroke: one-year safety and efficacy of botulinum toxin type A NT201. Int J Immunopathol Pharmacol.
2012 Jan-Mar;25(1 Suppl):57S-628. doi: 10.1177/03946320120250s109. PMID: 22652163.

Zhang ZQ, Li KP, He J, Jiang LM, Wang W, Hu XS, Feng W. Acupuncture of fascia points to relieve hand spasm after
stroke: a study protocol for a multicenter randomized controlled trial. Trials. 2020 Jan 10;21(1):69. doi: 10.1186/s13063-
019-3999-7. PMID: 31924256.

Zhang J, Mao W, Dai F, Wu M, Yang K, Qin X, He C, Wang L, Wang L, Zhu C, Han W, Wang Y. Tongdu Tiaoshen
acupuncture combined with Bobath rehabilitation training for upper limb spasm after stroke: a randomized controlled trial.
Zhongguo Zhen Jiu. 2023 Jan 12;44(1):43-47. English, Chinese. doi: 10.13703/j.0255-2930.20230711-k0002. PMID:
38191158.

Hao M, Fang Q, Wu B, Liu L, Tang H, Tian F, Chen L, Kong D, Li J. Rehabilitation effect of intelligent rehabilitation
training system on hemiplegic limb spasms after stroke. Open Life Sci. 2023 Sep 30;18(1):20220724. doi: 10.1515/biol-
2022-0724. PMID: 37791058.

Zhu X, Hu H, Li Z, Lin R, Mao J, Chen L. Gua Lou Gui Zhi decoction attenuates post-stroke spasticity via the modulation of
GABAB receptors. Mol Med Rep. 2015 Oct;12(4):5957-62. doi: 10.3892/mmr.2015.4207. Epub 2015 Aug 11. PMID:
26260947.

Wang JX, Yang X, Zhang JJ, Zhou TT, Zhu YL, Wang LY. [Effects of Shaoyao Gancao decoction on contents of amino
acids and expressions of receptors in brains of spastic paralysis rats]. Zhongguo Zhong Yao Za Zhi. 2016 Mar;41(6):1100-
1106. Chinese. doi: 10.4268/cjcmm20160621. PMID: 28875677.

Xue BY, Li W, Li L, Xiao YQ. [A pharmacodynamic research on chromone glucosides of fangfeng]. Zhongguo Zhong Yao
Za Zhi. 2000 May;25(5):297-9. Chinese. PMID: 12512455.

Wegener T, Heimueller E. Treatment of Mild Gastrointestinal Disorders with a Herbal Combination: Results of a Non-
interventional Study with Gastritol® Liquid. Phytother Res. 2016 Jan;30(1):72-7. doi: 10.1002/ptr.5502. Epub 2015 Nov 2.
PMID: 26522087.

12



