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Abstract

Unilateral spatial neglect (USN) is a common cognitive impairment after stroke.
Patients cannot respond correctly to spatial stimuli from the opposite side of the
damaged hemisphere, resulting in varying degrees of disturbances in their sen-
sory and balance functions. The patient's self-care ability and prognosis have a
serious impact, and effective intervention and treatment for USN has become an
urgent issue. In recent years, many researchers have studied the rehabilitation
measures of USN, but they have not been classified. Therefore, this study takes
patients with unilateral spatial neglect after stroke as the research object, and
summarizes the related research on the treatment of unilateral spatial neglect
after stroke, mainly from an overview of its clinical manifestations, and catego-
rizes rehabilitation interventions according to the theoretical basis of UN , in-
cluding acupuncture therapy, acupoint massage, cupping therapy, Taijiquan and

modern western medicine rehabilitation therapy to review the progress of unila-
teral spatial neglect treatment after stroke.
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Stroke is a group of acute cerebrovascular diseases with focal neurological deficits as a common feature. Stroke
is characterized by high incidence, high mortality, and low quality of patient survival after the disease, and is a ma-
jor chronic noncommunicable disease affecting human life and health in our time [1]. Unilateral spatial neglect
(USN), the most common form of stroke, is the inability to notice auditory, visual, and tactile stimuli on the side of
the lesion after brain injury, causing all activities to be skewed to the side of the brain injury, even when the visual
field is intact. and the patient will unconsciously compensate by driving the eyes with head rotation [3]; USN pa-
tients are not hemianopsia, loss of hearing on one side, loss of sensation on the other side, or hemiparesis, but a
special type due to hemispheric injury [4], which is one of the common clinical syndromes in patients with brain
injury. It not only seriously affects the quality of life of patients, but also increases the social burden and economic
burden. At present, some scholars have conducted research on a variety of modern rehabilitation treatment meas-
ures, and in recent years, with the national emphasis on Chinese medicine, the advantages of Chinese medicine
treatment are gradually reflected. This paper mainly reviews the research progress of Chinese medicine treatment of
unilateral neglect after stroke, and provides reference for clinical work.

1. Awareness of etiology and pathogenesis

Modern medicine usually classifies it as a post-stroke syndrome. In ancient Chinese medicine, unilateral spatial
neglect can be classified as "stroke dystrophy" in Chinese medicine. Although the disease is located in the brain, it
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is closely related to the dysfunction of heart, spleen, kidney and other internal organs. From the pathogenesis of
TCM, unilateral neglect is the result of the disharmony of the relationship between the brain and the internal organs
and the limbs, i.e., the gods do not control the shape, cannot hold things, the gods and shapes are not in harmony,
the gi and blood are not in harmony, and the key pathological change is "the orifice is closed and the gods are hid-
den" due to stroke [5]. According to traditional medicine, the brain is known as the "house of the spirit" and the
"sea of medulla”, and has the functions of dominating the spirit, consciousness and thinking activities, and the brain
is connected to all limbs and bones of the body through meridians. After a stroke, the brain is closed to the mind,
and the mind does not guide the gi, which leads to the blockage of the meridians and internal organs, and the mal-
function of the internal and external organs, resulting in unilateral spatial neglect.

2. Traditional Chinese Medicine
2.1 Acupuncture therapy

By stimulating the cerebral cortex and motor neurons, the excitability of nerve cells is increased, thus achieving
the effect of tensing or relaxing the muscles. The basic principle of TCM treatment of diseases is evidence-based
treatment, so there is no unified and systematic program of traditional acupuncture therapy for unilateral neglect.

2.1.1 Head acupuncture

Head acupuncture is developed based on the traditional acupuncture theory of visceral meridians and acupoints,
combined with the neuroanatomical theory of cortical function localization and biological holographic theory [6].
Several meridians of the human body (especially the Yang meridian) are directly connected to the head, and the
meridian qi is injected up to the head through the meridian system, which dominates various vital activities of the
human body. Head acupuncture treatment is to stimulate the acupoints or treatment areas of the cerebral cortex in
the corresponding projection areas of the scalp through needles, activate peripheral receptors, continuously transmit
acupuncture information to the central nerve, excite central nerve cells, and promote the re-establishment of inter-
rupted neural pathways to achieve the purpose of adjusting meridians, opening and awakening, which has good
efficacy for some brain-derived diseases, and is currently used in cerebral infarction, insomnia, migraine and other
neurological diseases with widely used [7-9]. In the treatment of cognitive disorders in traditional medicine, acu-
puncture points closely related to cognitive functions (such as attention, memory, and thinking) in the anterior pa-
rieto-temporal oblique line (anterior parietal point to hanging point), posterior parieto-temporal oblique line (Baihui
point to Qu temporal point), and middle frontal line (Shenting point 1 inch down) are mainly selected for head
acupuncture treatment using the three-stage succussion method [10]. Acupuncture of the anterior parietotemporal
oblique line and posterior parietotemporal oblique line can alleviate central motor and sensory deficits in the con-
tralateral limb and improve USN, which in turn improves cognitive function [11]. The results of some studies
showed [12-14] that cephalometric acupuncture can effectively improve cognitive function and the degree of neg-
lect of the affected space in patients with unilateral spatial neglect.

2.1.2 Body acupuncture

Body acupuncture acts on the skin, muscles, nerves and other tissues, and transmits the stimulation to the brain
through the nerve pathways to cause excitation of the corresponding brain tissues, thus restoring the brain function
[15]. Body acupuncture points were selected mainly for the Governor's meridian (Baihui and Shuigou), the foot
Shaoyang meridian (Fengchi, Hangzhong, Yanglingquan, and Guangming), the foot Yangming meridian (Foot Sanli
and Fenglong), and the hand Conjunctive Yin meridian (Neiguan and Quze), with flat tonification and flat diarrhea
to increase sensory input and induce muscle tone on the affected side. The two points of Nei Guan and Qu Ze can
calm the mind and tranquilize the spirit, which is hidden in the heart, and if the mind and brain are treated together,
the spirit will be at home. The point is used to open the orifices, so that the orifices can be cleared, the Shen Qi can
be reached, and the inner and outer areas can be cleared [11].

2.2 Acupoint massage

Acupressure in Chinese medicine has the function of warming the meridians, invigorating the blood and helping
to dispel the evil. Acupoint massage is to stimulate specific acupuncture points with appropriate techniques, ac-
cording to the principle of TCM to benefit qi, invigorate blood, and help correctness and dispel evil, and flexibly
use complementary and diaphoretic techniques to massage acupuncture points with gentle force along the route of
the affected meridians and the direction of gi and blood flow, so as to harmonize the meridians and dredge gi and
blood through the conduction of meridians, to achieve the purpose of facilitating the meridians and helping cor-
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rectness and improving the motor function of the limbs of patients with stroke hemiplegia [16]. One researcher [17]
performed acupressure on patients based on the theory of Chinese medicine Shen Ming. The patient was asked to
take a comfortable position, breathe well, relax the muscles of the whole body, and stabilize the emotion; the acu-
points of Shenmen, Taixi, and Baihui, which have the effect of awakening the brain and opening the body, were
selected and massaged by point pressing or kneading or pushing with one finger meditation. The results showed
that this method could better improve the cognitive function and enhance the daily living ability of USN patients.

2.3 Cupping therapy

Cupping is to use the jar as a tool, using combustion, suction, steam and other methods to cause negative pres-
sure in the jar, so that the jar adsorbed in acupuncture points or certain parts of the body surface, in order to produce
benign stimulation, to adjust the body function, prevention and treatment of disease purposes. In the early stage of
rehabilitation treatment, traditional Chinese medicine meridian stimulation technology through the dredging of me-
ridians, adjusting the internal organs will play a role in both overall and local treatment. Compared with traditional
bamboo cans, silicone cans can generate negative pressure by self-pressure, which is safe; moreover, silicone cans
are soft, and the limbs can move freely after adsorption and can be applied to various parts, etc. As a physical ther-
apy, it is favored because of its safety and effectiveness. A study [18] showed that colored silicone jars combined
with exercise therapy for post-stroke hemianopia could improve the patient's neglect and promote the patient's mo-
tor function, thus promoting the patient's ability to perform activities of daily living. The theoretical basis of the
colored silicone jar is color visual feedback, complex proprioceptive stimulation and the Chinese medicine theory
of "treating impotence by taking only Yangming" [19]. On the one hand, the colored silicone jar improves the pa-
tient's recognition of the lateral neglected limb by stimulating the proprioceptive sensation of the affected limb
through negative pressure; on the other hand, the colored silicone jar is brightly colored, with red, yellow and blue
colors available, and the visual stimulation of bright colors improves the patient's recognition of the lateral neg-
lected limb. This intervention method is beneficial to the rehabilitation process of the neglected limb in USN pa-
tients, and the overall effect is significantly better than traditional coercive therapy.

2.4 Taijiquan

Taijiquan is a medium-intensity, mind-body unity training. Taijiquan has the characteristics of light, soft, quiet
and slow movement. When exercising, the blood pressure and blood flow of the practitioner are relatively stable,
which helps to reduce the peripheral resistance of blood vessels, thus increasing the effective blood perfusion of
tissues and organs. In particular, the improvement of microcirculation of brain cells not only accelerates metabolism,
but also increases the amount of capillary opening, allowing muscle tissue and brain tissue to take in more nutrients
and oxygen, and aging nerve cells to be renewed and repaired. Taijiquan has a positive effect on the body's recupe-
ration and rehabilitation. Taijiquan exerts a good influence on the central nervous system through uniform deep
breathing and diaphragmatic movements, as well as the need for mental concentration, mindfulness and guidance
with intention [20]. A study [21] combined the movement characteristics of taijiquan to develop a set of taijiquan
interventions suitable for patients with unilateral neglect and observed the clinical efficacy, and the results showed
that using the 24 simple taijiquan styles of "left and right wild horse splitting mane," "left and right knee brace and
stance" The results showed that the rehabilitation treatment was more effective by using five movements of 24 sim-
ple taijiquan, namely, "left and right wild horse splitting mane", "left and right knee brace and stance™, "cloud hand",
"left sparrow tail" and "single whip". The method is simple.

3. Modern rehabilitation therapy

Azouvi, P. et al. [22], in an evidence-based medicine-based unilateral neglect rehabilitation study, proposed that
USN rehabilitation methods can be divided into the following categories according to their theoretical basis: (1)
Enhancement of rehabilitation through top-down mechanisms Ignore behavioral awareness; (2) bottom-up
low-level sensory stimulation; (3) modulate inhibitory processes and increase arousal.

3.1 A top-down approach to recovery

The main purpose is to increase the patient's awareness of spatial neglect behavior and make patients personally
aware of their disability, with the goal of changing the underlying cognitive impairment.

3.1.1 Visual Scanning Training (VST)
VST guides visual relocation to the neglected side by giving visual stimuli [23], including visual motion tracking
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and scanning reading training. During the eye tracking training, the patient's vision should move left and right and
up and down according to the thumb of the rehabilitation therapist. As the difficulty increases, the speed and direc-
tion of the movement will also change at any time, thereby exciting the relevant areas of the brain, so the eye
tracking training is to a certain extent. It can activate the functions of the cerebellum, brain stem and cerebral cortex,
help restore nerve conduction pathways, and improve the cognitive ability of patients [24]. During the scanning
reading training, the therapist sits on the neglected side of the patient and gives instructions to encourage the patient
to turn the eye to the affected side; during the training, the patient is asked to read the book, and a red underline
mark is made on the page on the left side of the book, asking the patient Indicate seeing this markup before reading
the content of the page. The difficulty of reading can be gradually increased, and the instruction of visual scanning
is repeated during training. VST can help improve the patient's attention and visual perception on the affected side,
improve the patient's visual function and motor ability [25], and has a certain value in the treatment of unilateral
spatial neglect combined with cognitive dysfunction after stroke.

3.2 A bottom-up approach to recovery

3.2.1 Mirror feedback therapy

The patient sits upside down, and the plane mirror is placed on the center line of the trunk, with the unaffected
limb facing the front of the plane mirror, to ensure that the patient can observe the unaffected limb in the mirror,
and the affected limb is placed on the back of the plane mirror without reflection. When the healthy limb completes
the action, it can produce an illusion and control the affected limb. Mirrors not only transfer visual information
from neglected spaces to non-ignored spaces, but also regulate the integration of visual information with propri-
oception. Mirror therapy is a kind of motor imagery training based on repetitive imagination and mental training. It
uses somatosensory input on the basis of visual stimulation to assist the recovery of motor function. It is a new
treatment method [26].

3.2.2 Prism Adaptation Technology (PA)

PA is a group of simple visual pointing-to-target tasks, mainly through optical principles to offset the objects in
the neglected side visual field to the contralateral side, and patients achieve the purpose of treatment through adap-
tive training of this process [27]. PA treatment can promote the improvement of visuospatial cognitive function.
Compared with other traditional UN rehabilitation treatment methods, the prism adaptation technique has a lasting
follow-up effect on unilateral neglect after stroke, which has become a research hotspot at home and abroad, caus-
ing clinicians and researchers interest of the reader.

3.3 Regulate brain inhibition and increase arousal

Mainly through Noninvasive Brain Stimulation (NIBS) physical methods for treatment, mainly including tran-
scranial Direct Current Stimulation (t DCS) and repetitive transcranial magnetic stimulation (r TMS).

3.3.1 Transcranial direct current stimulation (t DCS)

Transcranial direct current stimulation technology is a non-invasive neurophysiological stimulation technology. It
uses constant and low-intensity direct current to regulate the neural excitability of the cerebral cortex, which plays a
role in regulating the activity of nerve cells in the cerebral cortex, and improves the motor ability and cognition of
the human body. It has the characteristics of non-invasive, convenient, low-cost, safe and efficient. t DCS has 3
stimulation modes: anodal stimulation (a-t DCS), cathodal stimulation (c-t DCS) and sham stimulation (s-t DCS).
Clinical treatment of USN patients often tends to choose cathodal stimulation on the uninjured side. The commonly
used stimulation intensity in clinical and research is 1-2 mA. The longer the duration of a single stimulation, the
longer the aftereffect. The duration should be less than 40min [28]. Although t-DCS has been clinically used to treat
unilateral neglect after stroke, the safety of its use is controversial, and how to use this technology under the pre-
mise of ensuring safety is still a key issue.

3.3.2 Repetitive Transcranial Magnetic Stimulation (rTMS)

It uses the induced current generated by the electromagnetic field to act on the central nervous system, thereby
regulating the excitability of the cerebral cortex, affecting the metabolism and neural electrical activity in the brain,
and has been widely used in the treatment of UN patients in recent years. rTMS is divided into low-repetition tran-
scranial magnetic stimulation (<1Hz) and high-repetition transcranial magnetic stimulation (>5Hz). Among them,
the affected cerebral hemisphere mainly uses high-frequency stimulation to increase the local cortical excitability of
the affected side, and low-frequency stimulation is used to stimulate the healthy brain. It can reduce the pathologi-
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cal excitation of the contralateral cerebral hemisphere, thereby restoring the balance of the excitability of the inter-
hemispheric cortex caused by stroke, and improving the symptoms of unilateral neglect. In terms of safety, it is
generally believed that the most important adverse effects of r TMS is high frequency stimulation induced epilepsy;,
Zhang Qing [29] in a systematic evaluation study found that patients have no adverse reactions during r TMS
treatment (such as pain, dizziness, headache, sensory abnormalities and seizures, etc.), it can be considered that r
TMS in clinical application safety is higher.

4. Summary

In summary, Chinese medicine has achieved some results in unilateral spatial neglect. Through the literature of
recent years, modern medical treatments for this disorder include mirror neuron therapy, virtual reality technology,
non-invasive brain stimulation, prismatic adaptation technology, and occupational therapy, all of which can have
different effects [30]. However, although there are numerous studies on the treatment of unilateral neglect, there is
still a lack of professional understanding and clinical guidelines for this disorder, making the evaluation and treat-
ment still lagging behind, and it is difficult to fully recover from USN with a single rehabilitation measure. There-
fore, many researchers have added TCM treatment to Western medicine and achieved better results than Western
medicine alone, suggesting that the combination of Chinese and Western medicine has a superimposed effect. At
present, the clinical efficacy observation is mainly based on accumulation of experience, but there is a lack of large
sample control studies and few reports on long-term efficacy. In the future, we should continue to further research
in this area to make it more scientific and objective, so that the majority of health care professionals and patients
with unilateral spatial neglect can better accept Chinese medicine treatment.

References

[1] Huang Yubu, Peng B, Chen Yiyi, et al. Summary of the best evidence for managing cognitive impairment after stroke [J].
Nursing Research, 2020, 34(21):3752-3758.

[2] PandianJ D, Arora R, Kaur P, et al. Mirror therapy in unilateral neglect after stroke (MUST trial): a randomized controlled trial
[J]- Neurology, 2014, 83(11).

[3] LiK, Malhotra P A. Spatial neglect [J]. Pract Neurol, 2015, 15(5):333-339.

[4] Wang YS Wang DL. Assessment of hemilateral neglect in stroke patients [J]. Chinese Clinical Rehabilitation,
2002(13):1872-1873.

[5(] Zhang Baohua. Consideration of unilateral neglect in stroke treated with acupuncture [J]. Chinese practical medicine,
2007(22):87.

[6] Gorey, Xue X, Wang ZM, et al. Study on the efficacy of head acupuncture combined with repetitive transcranial magnetic sti-
mulation on the rehabilitation of unilateral spatial neglect after stroke [J]. Journal of Liaoning University of Traditional Chinese
Medicine, 2020, 22(10):217-220.

[71 Mu Lanlan, Zou Wei, Yu Xueping. A case of dressing disorder after cerebral infarction treated with acupuncture [J]. Chinese
folk therapy, 2021, 29(24):107-108.

[8] Yu Xiagjie. Clinical research progress of acupuncture in the treatment of insomnia after stroke [J]. Inner Mongolia Traditional
Chinese Medicine, 2022, 41(01):162-165.

[9] Xiao XZ, Jiang HL, Pei P, et al. Clinical efficacy of acupuncture in the treatment of acute migraine without aura [J]. Journal of
Integrative Medicine and Cardiovascular Diseases, 2021, 19(08):1285-1289.

[10] FuJM, Gu XD, Yao YH, et al. Efficacy of scalp needle prolonged needle retention method combined with rehabilitation train-
ing in the treatment of unilateral spatial neglect in stroke [J]. Chinese Traditional Medicine Technology, 2011, 18(01):53-54.

[11] Wang Y, Tang W. Treatment ideas of unilateral spatial neglect after stroke [J]. Journal of Anhui University of Traditional Chi-
nese Medicine, 2021, 40(01):1-4.

[12] Wang Tianlei, Liu Jianhao, Zheng Yang Yang, et al. The efficacy of combined head treatment with Ik *h5iE 1135 for un-
ilateral spatial neglect after stroke with Qi deficiency and blood stasis evidence [J]. Chinese Journal of Experimental Formulary,
2018, 24(13):196-201.

[13] Han Yu. Clinical study of unilateral spatial neglect after ischemic stroke treated by acupuncture with rehabilitation training [D].
Anhui University of Traditional Chinese Medicine, 2021.

[14] Rexidai-Dorikun, Li Yongkai, Guo Hui, et al. "Unilateral spatial neglect in stroke treated by acupuncture in the group of acu-
puncture points: a randomized controlled study [J]. Chinese Acupuncture, 2019, 39(10):1041-1045.

[15] Qin Guanghui. Body acupuncture treatment for stroke hemiplegia from effective stimulation intensity [J]. Chinese Acupuncture,
2015, 35(05):488.

DOI: 10.26855/ijcemr.2022.10.026 487  International Journal of Clinical and Experimental Medicine Research



Yue Liu, Hongfang Chen, Jiayi Wang, Luyu Zhang, Chao Liang

[16]
[17]

(18]
[19]
[20]
[21]
[22]
[23]
[24]
[25]
[26]
[27]
[28]
[29]

[30]

Gu M. The efficacy of acupressure on hemiplegia of the limbs in stroke patients [J]. Shanghai Nursing, 2011, 11(04):39-40.

Wang J, Jin L, Wang LY, et al. Clinical observation of cognitive impairment after stroke treated with acupressure combined
with conventional cognitive rehabilitation training [J]. Shanghai Journal of Traditional Chinese Medicine, 2022, 56(01):71-74.

Ji Pengbo, Wao Zhigiang, Jia Dangpei, et al. Clinical study of colored silicone jars combined with exercise therapy for
post-stroke lateral neglect [J]. Shanghai Journal of Acupuncture and Moxibustion, 2020, 39(08):983-987.

Li Yunjia. The application of silicone cupping in the home visit service of family physicians [J]. Shanghai Medicine, 2016,
37(20):29-31.

Yang Y. Fist can heal the sick for a simple reason, and the body will be healthy from the smooth activation of gi and
blood--Taijiquan on the regulation and rehabilitation of chronic diseases [J]. Wudang, 2021(06):22-23.

Yang Kegqin, Li Baolong. Rehabilitation of patients with unilateral spatial neglect after stroke by taijiquan \r efficacy observa-
tion [J]. Reflexology and Rehabilitation Medicine, 2020,29(12):85-87.

Azouvi P, Jacquin-Courtois S, Luaute J. Rehabilitation of unilateral neglect: Evidence-based medicine [J]. Ann Phys Rehabil
Med, 2017, 60(3):191-197.

Jacquin-Courtois S, Bays P M, Salemme R, et al. Rapid compensation of visual search strategy in patients with chronic visual
field defects [J]. Cortex, 2013, 49(4):994-1000.

Lin Nan, Dai Yi, Huang Yan. Case analysis of rapid eye movement sleep behavior disorder combined with multiple system
atrophy [J]. Chinese Journal of Clinicians, 2018, 46(08):1004-1006.

Jacquin-Courtois S, Bays P M, Salemme R, et al. Rapid compensation of visual search strategy in patients with chronic visual
field defects [J]. Cortex, 2013, 49(4):994-1000.

Wang Bei, Wen Junbin, Deng Haifeng, et al. Clinical observation of mirror therapy on unilateral neglect after stroke [J]. Mas-
sage and Rehabilitation Medicine, 2020, 11(24):45-46.

Mu Jingsong, Ni Chaomin. Research progress on the neural mechanism and treatment of unilateral spatial neglect [J]. China
Journal of Rehabilitation Medicine, 2020, 35(08):1000-1003.

Mao Tianrui, Wu Junying. Application of transcranial direct current stimulation in unilateral neglect after stroke [J]. Journal of
Integrative Chinese and Western Medicine Cardiovascular and Cerebrovascular Diseases, 2020, 18(04):587-589.

Zhang Qing, Xiao Honggi, Yu Jiadan, et al. A systematic review of the rehabilitation effect of repetitive transcranial magnetic
stimulation on stroke patients with unilateral neglect [J]. Chinese Journal of Evidence-Based Medicine, 2018, 18(02):163-171.

Wang P, Shan CHL, Wang J. Progress of rehabilitation research on unilateral spatial neglect [J]. Chinese Rehabilitation Theory
and Practice, 2020, 26(01):59-61.

DOI: 10.26855/ijcemr.2022.10.026 488 International Journal of Clinical and Experimental Medicine Research



