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Abstract 
Objective: To explore the characteristics of brain functional network with 
anxiety in patients with acute cerebral infarction. Methods: A total of 39 pa-
tients with acute cerebral infarction by cranial magnetic resonance examina-
tion were included, and all the patients were scored by the Hamilton Anxiety 
Scale. The anxiety scale is scored by a professional psychiatrist. There are a 
total of 14 items, including anxiety, nervousness, fear, insomnia, cognitive 
function, depressed mood, somatic anxiety, sensory system, etc. The total 
score ≥ 29 points may be severe; ≥21 points, there must be obvious; ≥14 
points, there must be anxiety; a score of more than 7 may indicate anxiety. If 
the score is less than 7, there are no anxiety symptoms. All patients within 24 
to 72 hours, complete the head examination magnetic resonance, compute-
rized calculation of the DWI sequence images, according to the results of the 
calculation to superimpose the image of the lesion, image reconstruction in 
space, and carry out Binarization, defining the value of lesions as 1, and the 
value of non as 0. All lesions are superimposed into one image and integrated. 
The relationship between the lesions in this superimposed image and anxiety 
after cerebral infarction was analyzed. Results: The lesions were basically 
concentrated around the lateral ventricle, and they were mainly concentrated 
around the lateral ventricle. Conclusion: Patients with acute cerebral infarc-
tion in the lateral ventricle or basal ganglia are more prone to post-stroke an-
xiety. This has a certain evaluation value for the prognosis of future cerebral 
infarction, and has a certain understanding of the exploration of complica-
tions, and has a certain understanding of the exploration of complications. 
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1. Introduction 

Anxiety disorder is a common clinical condition. Also known as anxious neuro-
sis, neurosis is one of the most common diseases in the category of neurosis, 
characterized by the experience of anxious emotions [1]. It can be divided into 
chronic anxiety (or generalized anxiety) and acute anxiety (or panic attack). The 
main performance is: there is no clear objective object of nervous worry, fidget-
ing, and autonomic nervous dysfunction symptoms, such as palpitations, hand 
shaking, sweating, frequency of urine, etc. Note the distinction between normal 
anxiety, which may be pathological, if its severity is significantly inconsistent 
with objective facts or situations, or if its duration is too long. We commonly use 
the Hamilton Anxiety Scale to evaluate the patient’s anxiety. The Hamilton An-
xiety Scale includes anxiety; Stress; Fear; Insomnia; Cognitive function; Inability 
to concentrate, poor memory; Depressive mood; Sensory system symptoms; 
Cardiovascular system symptoms; Respiratory symptoms; Gastrointestinal 
symptoms; Reproductive and urinary symptoms; Autonomic nervous system 
symptoms; How you behave when you’re talking to someone. After acute cere-
bral infarction, anxiety and depression are easy to be complicated; this is one of 
the most common complications of cerebral infarction [2]. Most of them occur 
about 2 months to 1 year after cerebral infarction, which not only aggravates 
physical symptoms and mental pain, but also delays the rehabilitation process of 
cerebral infarction [3]. At present, the related etiology and mechanism of anxiety 
and depression are not very clear; therefore, the mechanism of anxiety and de-
pression after acute cerebral infarction is not very clear. At the same time, be-
cause the reaction of anxiety and depression occurs very quietly, it is not easy to 
detect. In some patients, the symptoms of anxiety and depression cannot be de-
tected due to the language barrier, which is often not known until after the oc-
currence of an accident. Therefore, the quality of life and prognosis of patients 
are seriously affected, and for them the early intervention and treatment should 
be carried out. The anxiety depression after acute cerebral infarction includes 
two kinds of pathogenesis theory [4]: the first is cerebral infarction lesions 
caused by single amine neurotransmitter levels or its receptor function decline 
and anxiety depression symptoms, the second is that anxiety and depression af-
ter cerebral infarction is a disorder of hypothalamus-pituitary-adrenal axis 
caused by brain damage, which leads to regulatory disorders. But at present for 
acute cerebral infarction after the reactive mechanism of anxiety research less, 
there are also people who believe that anxiety depression after acute cerebral in-
farction is related to the site of cerebral infarction. Nobuhara et al. believed that 
patients with damaged neural microstructures in the frontal and temporal lobes 
are more prone to anxiety and depression symptoms [5]. Vataja et al. found that 
patients with cerebral infarction in the subcortical pathway of the frontal lobe 
are more likely to develop anxiety and depression after cerebral infarction [6]. 
However, some studies also believed that the stroke site was not related to the 
occurrence of anxiety and depression [7]. Therefore, this study intends to ex-
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plore the possible mechanism and loop of anxiety in patients after acute cerebral 
infarction, so as to guide the treatment of anxiety after infarction and early inter-
vention of anxiety, so as to improve the quality of life of patients after infarction. 

2. Objects and Methods 
2.1. Objects 

Research object collected from January 2019 to June 2019 nerve internal medi-
cine stroke unit of patients with acute cerebral infarction, the set of standard: in 
accordance with Chinese guide 2018 diagnostic criteria of diagnosis and treat-
ment of acute ischemic stroke for patients with acute cerebral infarction [8], at 
the same time, 24 to 48 hours after admission professional perfect head MRI 
image doctor, clear with acute cerebral infarction lesions, through two psy-
chiatrists in professional Hamilton Anxiety Scale (HAMD14-item version) do 
[9] anxiety score, a total of 29 or more points, for serious anxiety; ≥21 points, 
obvious anxiety; ≥14 points, anxiety; Over 7, anxiety; If the score is less than 7, 
there are no anxiety symptoms. Exclusion criteria: 1) patients with a history of 
head trauma; 2) a history of brain parenchymal disease, seizure or syncope; 3) a 
history of substance abuse or alcohol abuse; 4) a history of serious systemic dis-
ease, including cardiac, hepatic and renal insufficiency; 5) a history of pregnancy 
or lactation; 6) a history of mental illness. Screening out of a total of 39 cases, the 
entire group, all cases after cranial MRI examination, clear of acute cerebral in-
farction, including the brain stem infarction in 5 cases, 13 cases of lobes, basal 
ganglia and lateral ventricle infarction, 21 cases, all patients with image data, the 
computer 2 d cutting, overlapping imaging, binarization processing, displayed 
on the space, expressed as a value of 1 lesion, show with warm color, no patho-
logical changes with the number 0 say, show with colorless in space. 

2.2. Research Methods 
2.2.1. Clinical Evaluation 
The clinical data of the subjects included age, sex, education level, and history of 
hypertension, diabetes, Hyperlipidemia, coronary heart disease, and transient 
ischemic attack, and Stroke Scale (NIHSS) from the National Institutes of Health 
and TOAST classification of the subjects were used for clinical assessment. 

2.2.2. MRI Data Collection 
Head MRI data were collected by imaging physicians, and 3.0T MAGNETIC re-
sonance imaging system (Siemens, Verio) produced in Germany was used. The 
scanning adopts gradient echo-echo plane imaging technique, scanning para-
meters: repeat time/echo time is 2000 ms/35ms, turning Angle is 90˚, matrix is 
64 × 64, visual field is 240 mm × 240 mm, layer thickness/layer interval is 4 
mm/0.8mm. Before the scan, explain the scanning process and precautions to 
the subjects. During the scan, the subjects should keep quiet, close their eyes and 
keep their eyes fixed, and try to avoid head and body movement. 
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2.2.3. Method 
Patients were tested within 3 - 4 weeks of their first stroke using a 14-item ver-
sion of the Hamilton Anxiety Scale (HAMD). The total score ≥ 29 is defined as 
severe anxiety; ≥21 points, obvious anxiety; ≥14 points, anxiety; over 7, anxiety; 
if the score is less than 7, there are no symptoms of anxiety. 

2.2.4. Data Processing 
The area of each ischemic site of acute cerebral infarction was calculated by DWI 
sequence on MAGNETIC resonance imaging (MRI), and the Hamilton anxiety 
scale score was calculated using Matlab (R2012b) software Parametric Mapping 
8. The relationship between acute cerebral infarction and Hamilton Anxiety 
Scale scores was completed by MRIcron 4.8.2014 mapping Toolkit (University of 
South Carolina, USA). For acute cerebral infarction lesions area, Hamilton an-
xiety scale scores of numerical analyzed, there is damage to the corresponding is 
the part of the acute cerebral infarction, select threshold (cluster voxel size 100 
individual element or higher) after t value of each component diagram, ex-
pressed as a value of 1, done through graphics toolkit, the above steps for each 
component for the parts without damage, is corresponding to the other without 
cerebral infarction area, with the number 0, overlapping in the two-dimensional 
space, finally it is concluded that under the resting state of brain functional net-
work map, which shows that the network between the two groups in different 
brain regions, corresponding. The Hamilton anxiety score corresponding to the 
site of acute cerebral infarction is high, indicating a high incidence of anxiety, 
which can be used for early intervention of anxiety after acute cerebral infarc-
tion. 

2.2.5. Statistical Methods 
SPSS 16.0 was used for Pearson correlation analysis of age, sex, smoking, di-
abetes, hyperlipidemia and other conditions of the enrolled patients, and P < 
0.05 was used as the test level. Independent sample T test was used for mea-
surement data, chi-square test was used for counting data, and P ≤ 0.05 was con-
sidered statistically significant. 

3. Results 

General clinical characteristics comparison: total income of 62 cases of acute ce-
rebral infarction patients, with Hamilton Depression Scale scores, the final di-
agnosis of 39 patients with anxiety disorders, with age, sex, smoking, diabetes, 
dyslipidemia, hypertension (including systolic and diastolic blood pressure), 
TOAST classification, relationship between NIHSS scores and Hamilton Anxiety 
Scale, the relationship between the Pearson correlation analysis, according to the 
results found that HAMD scores and gender into positive correlation (P = 0.05), 
and anxiety into positive correlation (P = 0.04), no more see significant correla-
tion (see Table 1). According to the Hamilton score, there were 9 patients with 
mild anxiety disorder, 26 patients with moderate anxiety disorder, and 4 patients 
with severe anxiety disorder (Table 2). Among them, there were no statistically  
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Table 1. The relationship between anxiety in each stroke site. 

Number of anxiety disorders 

Sex Stroke site Brain parts 

Male female 
Brain 
stem 

brain 
lobe 

lateral 
ventricle 

Left Right 

Mild to moderate 35 16 19 5 11 19 15 15 

severe 4 1 3 0 1 3 2 2 

P  >0.05 >0.05 >0.05 

 
Table 2. Anxiety disorders and comorbidities. 

Number of anxiety 
disorders 

N hypertension diabete hyperlipidemia 
coronary heart 

disease 

Mild to moderate 35 16 (45.7%) 20 (57.1%) 15 (42.9%) 8 (22.9%) 

severe 4 3 (75.0%) 2 (50.0%) 3 (75.0%) 2 (50.0%) 

P 0.836 

 
significant differences between the number of anxiety disorders in males and 
females, or between stroke sites, P ≥ 0.05 (Table 1). 

From the table, comparison of vascular risk factors between the two groups, 
the comparison of hypertension, diabetes, hyperlipidemia and coronary heart 
disease between the mild to moderate anxiety group and the severe anxiety 
group was P > 0.05, indicating that there was no statistically significant differ-
ence in vascular risk factors between the two groups (Table 2). 

Analysis of demographic data of acute cerebral infarction patients with anxie-
ty (Figure 1): the average age of the participants was 65.97 ± 12.39 years old, in-
cluding 20 males and 19 females, among whom gender and anxiety may be re-
lated, P = 0.05, 12 patients with smoking history and 27 patients with no smok-
ing history, P = 0.04, indicating that smoking is related to anxiety. There were 8 
diabetic patients, 12 with abnormal lipid metabolism, and 21 with hypertension, 
with an average systolic blood pressure of 138.38 ± 17.97 MMHG. The mean di-
astolic blood pressure was 78.13 ± 9.28 HHMG, and the mean heart rate was 
76.54 ± 5.99 times/min. Among the five TOAST classifications, 21 cases are of 
great atherosclerosis, 2 cases of cardiology, 11 cases of small artery occlusion, 2 
cases of clinically rare causes, and 3 cases of unknown causes. The average NIHSS 
score was 3.54 ± 3.12, the average LDL was 3.03 ± 0.88 mmol/L, and the average 
homocysteine level was 17.33 ± 14.13. The mean hBA1c was 6.54% ± 1.62%, the 
mean blood glucose was 5.87 ± 2.12 mmol/L, and the blood creatinine was 75.62 
± 16.87 umol/L, urea nitrogen 4.85 ± 1.26 mmol/L, uric acid 314.95 ± 93.52 
umol/L, platelet count 230.23 ± 61.53 × 109. 

Analysis of Hamilton Anxiety Scale: The average score was 6.23 ± 4.6, among 
which, the score was 0.69 ± 0.66 for anxiety, 0.15 ± 0.43 for nervousness, 0.13 ± 
0.41 for fear, 0.79 ± 0.73 for insomnia, 1.03 ± 0.71 for cognitive impairment, 0.67 
± 0.66 for depressive mood, 0.49 ± 0.56 for muscular symptoms, 0.26 ± 0.50 for  
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Figure 1. Demographic, clinical and anxiety data of patients with stroke. 

 

 
Figure 2. Lesion-symptom mapping for anxiety symptoms. 

   Figure 2   Voxel-based Lesion-Symptom Mapping for Anxiety SymptomsRepresentative
slices from VLSM maps computed for anxiety symptoms of 39 patients with stroke. These
maps arecolorized depictions of t-test results evaluating patient performance on a voxel-by-
voxel basis. The warmer the coloris, patients with lesions on the corresponding voxel hold
higher Hamilton anxiety rating scale scores. Age, genderand smoking effects have been
removed.
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sensory system, 0.46 ± 0.64 for cardiovascular system, 0.62 ± 0.59 for respiratory 
system. Gastrointestinal symptoms score was 0.13 ± 0.34, urinary system score 
was 0, autonomic nervous system score was 0.18 ± 0.51, and behavioral perfor-
mance score was 0.74 ± 0.68. 

After all voxels were combined in two-dimensional space, the brain functional 
network map was formed (Figure 2). 39 cases of anxiety symptoms in patients 
with cerebral infarction VLSM images, the representative image, computing 
from VLSM in 39 patients with symptoms of anxiety in the patients with acute 
cerebral infarction was calculated, the application of T value, for the color dis-
play on the Internet, to assess the patient’s performance in the form of pursuit of 
individual element, color the warmer part of the corresponding pathological 
change, the more obvious on the voxel, the corresponding Hamilton anxiety 
rating scale, the higher the grade, at the same time, age, sex, and smoking factors 
have been eliminated. 

4. Discussion and Conclusion 

Cerebral infarction is a common and frequently occurring disease that seriously 
endangers human health and can easily cause various physical and cognitive 
dysfunctions [10]; there will also be cognitive dysfunction after stroke, including 
anxiety and depression. Depression is called post-stroke depression (PSD). 
There has been much discussion for poststroke depression and anxiety for the 
discussion of the relatively few, so this article mainly discusses the possible me-
chanism of the occurrence of anxiety. After acute cerebral infarction, patients 
will have abnormal speech function, limb paralysis, tinnitus, headache, dizziness 
and other discomforts. Some patients will have dysphagia, nausea, coma and 
other serious conditions. This kind of patients with clinical manifestations will 
cause concern about their own situation, thus appeared restlessness, irritability, 
anxiety, as the extension of time, depression, approximately 60% of patients will 
experience post-stroke anxiety and depression [11]. Post-stroke anxiety and de-
pression can easily affect the quality of life of patients and increase the burden 
on family and society [12]. At present, the mechanism of post-stroke anxiety and 
depression is not clear, and most of them prefer the psychosocial medical model. 
It has been thought that DLPFC participates in the regulation of negative emo-
tions such as anxiety and depression [13] [14] [15], as well as cognitive executive 
functions such as goal-oriented planning and cognitive reevaluation [16]. So is 
post-stroke cognitive dysfunction associated with intracranial dorsolateral supe-
rior frontal gyrus? 

There’s no evidence for this, and it’s generally believed that people with an-
xiety and depression have organic changes in brain tissue. It is mainly targeted at 
the neural loop of the limbic-cortical-striatal-pallidal-thalamic system (LCSPT) 
[17]. Therefore, the basal ganglia region is an important part of the loop, among 
which the putamen, pallium, caudate nucleus, dorsal thalamus, etc., are impor-
tant structures within the loop. The striatum in the basal ganglia region is di-
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vided into dorsal and ventral parts. The striatum of the basal ganglia is divided 
into dorsal and ventral sections. The aminergic cells emanating from the back 
are 5-HT cell clusters and NE cell clusters, which are respectively projected to 
the somatosensory motor cortex and the frontal dorsal medial supplementary 
motor area. The lateral amine energy comes from the dorsal raphe nucleus and 
locus coeruleus, passes through the dorsal medial nucleus of the thalamus, the 
raphe nucleus, and radiates to the prefrontal cortex and cingulate cortex. As a 
result, the basal ganglia region is an important part of the limbic system; more-
over, previous research also confirmed that the basal ganglia infarction can pro-
duce anxiety and depressive symptoms, but has not explored the loop. After 
acute cerebral infarction, the brain structure is destroyed, and a large number of 
complex nerve nuclei gather in the medulla oblongata reticular structure, thala-
mus, hypothalamus, optic chiasm and other circuits. After the damage of this 
circuit, the 5-HT and norepinephrine are low, which is easy to lead to the occur-
rence of post-stroke anxiety and depression. Therefore, it is of great theoretical 
value and clinical significance to understand the damage of nerve fibers in the 
basal ganglia region and the occurrence of post-stroke anxiety and depression. 

The occurrence of anxiety and depression after cerebral infarction, is not 
caused by single factors, is the biological-psychology-social factors together with 
the results, although the real cause of anxiety and depression pathway is not very 
clear, after stroke of indifference and neural network (connect the anterior cin-
gulate, frontal lobe, caudate nucleus, globus pallidus, thalamus dorsolateral nuc-
leus) related to the damage, may be by destroying nerve conduction pathway, 
interfere with the neurotransmitter passing and implementation. In patients 
with post-infarction anxiety and depression, infarcts were more likely to occur 
in the posterior and basal ganglia of the radio-corona, especially in the caudate 
nucleus and globus pallidus of the left hemisphere, than in patients without 
post-infarction anxiety and depression. Compared with patients without anxiety 
and depression whose infarction foci were located in the basal ganglia, patients 
with anxiety and depression had a larger range of infarction foci in the basal 
ganglia [18], and anxiety was most likely to occur around 2 weeks after infarc-
tion, with an incidence of up to 29.5% [2]. Interestingly, the occurrence of de-
pression after cerebral infarction does not necessarily predict the occurrence of 
post-stroke depression, while the occurrence of anxiety does better predict 
post-stroke anxiety [19]. Logistic regression analysis showed that: the involve-
ment of globus pallidus anxiety depression after cerebral infarction infarction is 
a magnetic resonance can be observed that independent high risk factors, at 
present, most scholars believe that the left hemisphere damage associated with 
anxiety, depression, to the left frontal lobe and left basal ganglia injury patients 
[20] higher incidence of anxiety and depression, which related to the anterior 
cortex mechanism. A number of studies have confirmed that damage to some 
nuclei in the basal ganglia region can lead to anxiety and depression symptoms. 
In addition, in addition to the predictive effect of a single infarct on post-infarction 
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anxiety and depression, the vascular effect accumulated by repeated lacunar in-
farcts in the basal ganglia region can also increase the risk of post-stroke anxiety 
and depression, and it is also easy to cause anxiety due to insufficient cerebral 
blood perfusion and impaired cerebral blood flow regulation [21]. The results of 
this study are consistent with previous research results, which further prove the 
important influence of the basal region in the important link of LCSPT on PSD. 
It indicates that the basal region, a high incidence area of stroke, is also a sensi-
tive area for PSD, which indirectly proves the scientific nature of LCSPT loop 
theory. 

The diagnosis of post-infarction anxiety and depression is complex, without 
an absolute standard, and requires multiple considerations. At the same time, 
due to the limitation of related disciplines, imaging major, neurology major and 
psychiatry major need to work together. This case study also has certain limita-
tions, because the number of samples is relatively small. At the same time, due to 
the bias of MRI image collection and data storage, there is a bias in voxel synthe-
sis, resulting in the bias of the study results. Next, we will further expand the 
sample size and conduct further research in the neuropsychological aspect to 
understand the pathogenesis of post-stroke depression. 
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