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The purpose of this study is to explore the effect of rehabilitation training on limb recovery of patients 
with cerebral infarction hemiplegia and the improvement of daily life activities of patients. In this study, 
46 patients with cerebral infarction hemiplegia are selected as the research subjects. All of them receive 
rehabilitation training within 0 to 24 h after the acute phase of cerebral infarction and the patient’s 
vital signs are stable. After rehabilitation training for 2 w and 4 w, the motor function and daily life 
activity of hemiplegic limbs are evaluated, and the muscle strength recovery of patients is evaluated after 
rehabilitation training for 2 mo. The results show that after rehabilitation training, the muscle strength of 
hemiplegic patients with cerebral infarction is obviously restored, and the motor function of hemiplegic 
limbs and the ability of daily activities are significantly improved. Therefore, it can be concluded that 
rehabilitation training is conducive to promoting the recovery of limb motor function in patients with 
cerebral infarction hemiplegia and improving the life ability of patients, which has the promotion value. 
In the future research, large sample, multi-center randomized clinical control trial should be carried out 
to provide more reliable and effective rehabilitation mode for limb recovery of patients with cerebral 
infarction hemiplegia. 
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Cerebrovascular disease (CVD) is a common disease 
worldwide, which often occurs in the elderly. Cerebral 
infarction accounts for about 75 % of CVD, which 
are characterized by high morbidity, mortality and 
disability, among which the incidence of hemiplegia 
caused by cerebral infarction is 80 %[1]. Hemiplegia 
refers to the paralysis of the upper and lower limbs 
on the same side, which is one of the main symptoms 
and sequelae of acute CVD and seriously affects the 
functional recovery of patients. Studies have reported 
that within 1 w after cerebral infarction, about 45 % 
of patients can’t sit or stand normally, 75 % of patients 
have difficulty in walking, and 75 %~8 % of patients 
may occur limb paralysis[2,3]. Hemiplegia caused by 
acute cerebral infarction belongs to upper motor neuron 
injury, which mainly manifests as spasm, muscle 
weakness and impaired control and coordination of 
various active movements. The quality of life of stroke 
patients mainly depends on the degree of motor function 
recovery of hemiplegic limbs.

The rehabilitation of hemiplegia depends on the recovery 
process of cerebral tissue and cerebrovascular lesions 
and the plasticity of central nervous system. Functional 
training is the main means of function reorganization of 
central nervous system, and its training content includes 
the recovery of limb function on the affected side and the 
compensation of limb function on the uninjured side[4]. 
Studies have found that cerebral cortex has ipsilateral 
innervation, and functional training of healthy limbs 
can accelerate the establishment of ipsilateral cerebral 
collateral circulation and promote the reorganization 
of surrounding tissues. The simultaneous functional 
training of both limbs can promote the release of 
interhemispheric inhibition and promote the recovery 
of limb function of the affected side[5-7].

Functional exercise is a long-term work, and patients 
need to adhere to exercise. Therefore, in order to enable 
stroke patients with hemiplegia to actively participate 
in rehabilitation training and rebuild confidence in life, 
functional training often starts from the acquisition of 
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the most basic ability of daily life activities. Daily life 
activities refer to a series of basic, common and repeated 
daily movements that people must master in order to 
live independently, such as eating, dressing and going 
to the toilet. Due to various motor dysfunction caused 
by hemiplegia, the daily activities of stroke patients are 
seriously affected, and most patients can’t take care 
of themselves. The level of daily activity ability is an 
important influencing factor for the rehabilitation effect 
of hemiplegic patients and their return to society[8]. 
After the occurrence of hemiplegia of CVD, systematic 
rehabilitation intervention should be carried out to the 
patients as soon as possible according to their specific 
conditions. Many foreign studies and attempts have 
been made in this regard, and standardized treatment 
has been gradually formed in clinical practice, but its 
efficacy remains to be further studied and verified[9]. 
Therefore, in this study, it aims to explore the effect 
of rehabilitation training on limb recovery of patients 
with cerebral infarction hemiplegia, as well as the 
improvement of patient’s ability of daily activities, so as 
to provide a theoretical basis for clinical rehabilitation 
training on limb recovery of cerebral infarction.

MATERIALS AND METHODS

General information:

46 patients with cerebral infarction hemiplegia 
hospitalized in the department of neurology and 
rehabilitation of Taizhou Hospital of Zhejiang Province 
from March 2014 to September 2018 are selected. All 
cases are diagnosed in accordance with the diagnostic 
criteria revised by the fourth academic conference on 
CVD in 1995, and are confirmed as ischemic stroke by 

head CT (computed tomography) or MRI (magnetic 
resonance imaging). The informed consent signed by 
the patients or their family members was obtained 
and this study was approved by the medical ethics 
committee of Taizhou Hospital of Zhejiang Province.

Inclusion criteria: Aged 45 to 65 y old; first onset with 
hemiplegia; clear consciousness; those who actively 
cooperate with rehabilitation training. Exclusion 
criteria: patients with hemiplegia caused by traumatic 
brain injury; patients with severe cognitive impairment 
and those who unable to understand and cooperate with 
rehabilitation training; and patients with severe heart, 
liver, lung, and kidney damage.

Rehabilitation training method:

First, exercise therapy. The specific exercise method is 
used to restore the patient’s motor function. The focus 
of the rehabilitation of motor function in stroke patients 
with hemiplegia is to improve the patient’s motor 
control ability. In the rehabilitation process of stroke 
patients with hemiplegia, the main functional training 
includes 7 items, as shown in fig. 1.

Placement of antispasmodic position: The typical 
spasm pattern in stroke patients with hemiplegia is 
spasm of the flexor muscles of the upper limbs and 
spasm of the extensor muscles of the lower limbs. 
Specific manifestations include adduction and rotation 
of shoulder joint, elbow joint flexion with forearm 
pronation, wrist joint flexion, thumb flexion adduction, 
extension, adduction, and pronation of hip joint, knee 
extension, plantar flexor varus, and flexion adduction 
of the toe. In the early stage of functional training, by 
properly placing the limbs of the patient in different 
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Fig. 1: Rehabilitation training method
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or standing up only with the support of the lower limbs 
on the healthy side.

Walking training: It is started when the lower limbs 
of the affected side are heavier than half of the body 
weight and the patient can move forward. Note that 
the amount of early activity should not be too large. 
Walking aids may be used when appropriate, or family 
members may provide a small amount of support.

Second, Occupational therapy: Occupational therapy 
refers to the purposeful selection of some work activities 
according to the functional disorder or disability degree 
of patients, and to perform the treatment and training 
to maximize the recovery or improvement of living 
and working ability. When the patient is able to take a 
sitting position, it begins and it includes daily activities 
training such as eating, personal hygiene, dressing, etc.

In order to avoid discomfort of patient, functional 
training should be carried out 1 h after meals, 2 times/d, 
and 30 min each time. The training should be gradual, 
and the time and intensity should be adjusted according 
to the patient’s movement, so as not to cause excessive 
fatigue or increase the degree of systemic spasm.

Evaluation criteria for effects:

The recovery of muscle strength is evaluated by the 
Lovett 6-level scoring method, which is divided into 
6 levels of 0, 1, 2, 3, 4, and 5. Level 0 represents a 
slight contraction of muscles that does not drive joint 
activity, grade 5 is normal muscle strength, which can 
resist adequate resistance and gravity. The higher the 
score, the better the muscle strength[10]. The evaluation 
time is before rehabilitation training and 2 mo after 
rehabilitation training.

Simple Fugl-Meyer motor function score is used for 
limb motor function in hemiplegic side[11-13]. According 
to the recovery process of hemiplegia, it is divided into 
five items: reappear reflex, voluntary movement which 
is completely manifested by common movement, 
voluntary movement which is partially separated 
from common movement, voluntary movement which 
is completely or highly separated from common 
movement and reflex to return to normal, and ataxia 
movement and balance. The total score is 100 points, 
including 66 points for upper limbs and 34 points for 
lower limbs. Each part of the scoring standard is divided 
into three levels, 0 points for complete non-execution, 
1 for partial execution, and 2 for full execution. The 
higher the score, better the recovery of the motor 
function. The evaluation time is before rehabilitation 

positions such as the supine position, the healthy lateral 
position, and the affected lateral position, the purpose 
that prevents spasm to appear or alleviate its degree is 
reduced.

Position transformation: Maintaining the same position 
for a long time cannot only cause complications 
such as bedsores and hypostatic pneumonia, but also 
promote the appearance of spasm by strengthening 
muscle advantages. For example, the supine position 
can strengthen the advantage of extensor muscle, the 
healthy lateral position can strengthen the flexor muscle 
advantage of the affected side, and the affected lateral 
position can strengthen the extensor muscle advantage 
of the affected side.

Passive movement of the limb: During the period of soft 
paralysis, the limb on the affected side has no voluntary 
movement, and the passive movement of the limb can 
not only prevent the limitation of joint movement, but 
also promote the blood circulation of the limb and 
increase the correct motion sensory input to affect the 
output. According to the motion range of the limb joint 
on the healthy side, the affected side should be moved 
from the proximal end of the limb to the distal end. The 
movement should be gentle and slow.

Bridge exercise: By increasing the strength of the 
lumbar dorsal muscle group and stretching the hip 
joint, patients can prepare for the transition from lying 
position to standing position. The completion of this 
exercise also determines whether patients can return 
to normal gait, including double bridge exercise and 
single bridge exercise. Double-bridge exercise refers to 
the patient taking the supine position, flexing the legs, 
lifting the buttocks and maintaining it for a while and 
letting go. When the patient can easily complete the 
double bridge exercise, the patient is asked to hang the 
healthy side leg, only the side leg flexes, and the hips 
are lifted, which is the single bridge movement.

Sitting training: It is the basis for standing, walking and 
performing some daily activities, starting at the same 
time as the above exercises, including sitting balance 
and endurance training. In order to avoid the semi-
sitting position on the bed to prevent the strengthening 
of the extensor muscles of the lower extremities, 
training is carried out at the bedside or on the chair and 
the patient’s feet should be stepped on the ground to 
prevent foot varus.

Station training and standing training: It should remind 
the patient to avoid maintaining the standing position 
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training, 2 w after rehabilitation training and 4 w after 
rehabilitation training.

The ability of daily living activities is assessed by the 
British Standardized Barthel Index[14,15]. It includes  
10 items: eating, bathing, grooming, dressing, going 
to the toilet, defecating, bed and chair shifting, flat 
moving and going up stairs. According to whether 
the patient needs help and its degree, it is divided into  
3 points, 2 points, 1 point and 0 points, with a full score of  
20 points. The higher the score, the stronger the ability 
of daily life activities. The evaluation time is before 
rehabilitation training, 2 w after rehabilitation training 
and 4 w after rehabilitation training.

RESULTS

Hemiplegia refers to the paralysis of the upper and 
lower limbs on the same side. As the most common 
functional disorder in stroke patients, hemiplegia is 
mainly manifested as incomplete or complete loss of 
voluntary movement of the limbs on one side, which is 
caused by damage of the pyramidal tract on one side, 
often accompanied by damage of the extrapyramidal 
system. Hemiplegia caused by cerebral apoplexy 
belongs to upper motor neuron injury, which mainly 
manifests as spasm, muscle weakness and impaired 
control and coordination of various active movements. 
The recovery mainly depends on the recovery process 
of brain tissue and vascular lesions, including the 
establishment of collateral circulation, edema regression 
around the lesion and hematoma absorption. In this 
study, it is found that before rehabilitation training, 
there are 9 patients with grade 0-1 of upper limb muscle 
strength, 32 patients with grade 2-3, and 5 patients 
with grade 4-5. And there are 12 patients with grade  
0-1 of lower limb muscle strength, 30 patients with grade 
2-3, and 4 patients with grade 4-5. After rehabilitation 
training for 2 mo, there are 0 patients with grade  
0-1 of upper limb muscle strength, 18 patients with 
grade 2-3, and 28 patients with grade 4-5. And there are 
0 patients with grade 0-1 of lower limb muscle strength, 
21 patients with grade 2-3, and 25 patients with grade 
4-5, as shown in fig. 2A and fig. 2B.

Simplified Fugl-Meyer motor function is often used 
in limb function assessment. Barthel index is used to 
evaluate the ability of daily living activities. The above 
scale has good reliability and validity after being proved 
by Chinese experts and applied in China. Early limb 
rehabilitation training can stimulate part of brain cells 
to produce functional compensation, so that the nervous 
system can establish new links as soon as possible, thus 

promoting the recovery of limb function as soon as 
possible, and in the early stage of disease, limb function 
has a natural recovery trend, which is the best time for 
functional training. In this study, it is found that the 
motor function scores of patients before rehabilitation 
training, 2 w after rehabilitation training and 4 w after 
rehabilitation training are 20.45±3.23, 60.42±8.25, and 
79.86±8.04, respectively. The motor function scores 
increase significantly 2 w after rehabilitation training 
and 4 w after rehabilitation training, and the difference 
is statistically significant (p<0.05). The Barthel index 
of patients before rehabilitation training, 2 w after 
rehabilitation training and 4 w after rehabilitation 
training are 3.77±2.06, 10.42±1.55, and 15.35±1.78, 
respectively. The score of daily life activity ability 
increases significantly after rehabilitation training for  
2 w and 4 w, and the difference is statistically significant 
(p<0.05), as shown in Table 1.

Cerebral infarction is a cerebrovascular clinical event 
caused by various causes of acute onset, rapid localized 
or diffuse brain function loss[16]. Hemiplegia refers to 
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the paralysis of the upper and lower limbs on the same 
side, which is caused by the damage of the pyramidal 
tract on one side, and is often accompanied by the 
damage of the extrapyramidal system. It is characterized 
by incomplete movement or complete loss of one 
limb, which is the main symptom of acute CVD. The 
quality of life of stroke patients mainly depends on the 
degree of motor function recovery of hemiplegic limbs. 
Therefore, how to promote the recovery of motor 
function in hemiplegic patients, improve self-care 
ability to the greatest extent and improve the quality of 
life has become the focus of current research.

For the recovery of hemiplegia, in addition to the 
active rescue of injured brain cells, promote the 
recovery of the pathological process and the formation 
of collateral circulation, but also give full play to 
the central nervous system function reorganization. 
For the rehabilitation of hemiplegia, in addition to 
actively rescue the damaged brain cells, promote the 
recovery of pathological processes and the formation 
of collateral circulation, it is necessary to give full play 
to the functional reorganization of the central nervous 
system. Functional training is the main condition for 
the functional reorganization of the central nervous 
system. By strengthening the strength training of weak 
muscles and inhibiting abnormal and original reflex 
activities, the motor pattern can be improved and the 
normal motor pattern can be reconstructed. Limb 
rehabilitation training can stimulate part of brain cells 
to produce functional compensation, so that the nervous 
system can establish new links as soon as possible, thus 
promoting the recovery of limb function as soon as 

possible and improving the ability of patients to take 
care of themselves and the quality of life.

The results of this study show that after rehabilitation 
training, the limb recovery effect of patients with 
cerebral infarction hemiplegia is significant, and the 
patient’s motor function and daily life activity ability 
are significantly improved compared with those before 
rehabilitation training. However, the sample size of 
this study is relatively small, and the sample size 
should be increased in later similar studies and a multi-
center, multi-group randomized control study should 
be conducted. In addition, in the future rehabilitation 
training for patients, the therapeutic staff should strictly 
adjust the plan according to the evaluation results, and 
develop individualized training programs for patients.
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