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Abstract 
Breast cancer is the most common malignant tumor that threatens women’s 
health. Breast magnetic resonance imaging (MRI) is a commonly used method 
recommended for the diagnosis of breast cancer. Diffusion weighted imaging 
(DWI) and dynamic enhanced magnetic resonance imaging (DCE-MRI) are 
now widely used. At present, with the continuous advancement of magnetic 
resonance technology, Magnetic resonance spectroscopy (MRS), Perfusion 
weighted imaging (PWI), Positron emission tomography-magnetic resonance 
imaging (PET-MRI) and so on are gradually being used in clinical practice. 
Mammography imaging and imaging genomics are hot topics. This article 
will briefly introduce several functional magnetic resonance techniques and 
their latest applications. 
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1. Introduction 

Breast cancer is the most common malignant tumor that threatens women’s 
health. Early detection and accurate diagnosis are especially important. The 
American Academy of Radiology (ACR) recommended guidelines for the use of 
breast magnetic resonance [1], suggesting that magnetic resonance can be used 
not only for people with malignant lymph node metastasis and chest wall infil-
tration that cannot be accurately analyzed by other tests, but also for screening 
high-risk groups. Compared with other examinations, such as X-ray, CT and ul-
trasonography, in addition to clearly show the shape, location, size and signal 
characteristics of the lesion, breast MRI can also make a correct judgment of 
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breast lesions according to the hemodynamic characteristics of the lesion, which 
is beneficial for early diagnosis of breast cancer [2]. At present, especially the 
development of magnetic resonance spectroscopy (MRS), dynamic enhanced 
magnetic resonance imaging (DCE-MRI) and diffusion-weighted imaging 
(DWI) have enabled breast cancer to enter the field of morphological and func-
tional diagnosis [3], this article will briefly introduce several functional magnetic 
resonance techniques and their latest applications. 

2. Diffusion Weighted Imaging (DWI) 

DWI is a non-invasive method for detecting the dispersion of water molecules in 
living tissue at the level of molecular motion. It has the advantages of no radia-
tion, no contrast agent, no invasiveness and high sensitivity. Meta-analysis 
showed that the sensitivity and specificity of differential diagnosis of breast can-
cer by DWI were 86.0% and 75.6%, respectively [4] (as we can see in Figure 1). 
We usually use the apparent diffusion coefficient (ADC value) to reflect the dis-
persion characteristics. Studies [5] have shown that due to the rich blood supply, 
the ADC value of breast cancer is lower than that of benign lesions. The optimal 
threshold range for identifying the benign and malignant breast tumors ranged 
from 1.06 × 10−3 mm2/s to 1.10 × 10−3 mm2/s [6] [7]. Wang Shouhong et al. [8] 
analyzed 60 lymph node lesions in 40 patients with breast cancer, and finally 
found that the sensitivity, accuracy and specificity of DWI in evaluating lymph 
node metastasis of breast cancer reached 91.9%, 87.0% and 88.7%, respectively. 
This suggests that DWI is of great value in assessing lymph node metastasis in 
breast cancer. In addition, Luo Ningbin [9] and others also demonstrated that 
ADC values can also reflect the proliferative activity of breast cancer cells, and 
help to evaluate the efficacy of neoadjuvant chemotherapy. At the same time, the 
sensitivity coefficient (b value) can also describe the diffusion ability of water 
molecules. It is very important to select the appropriate b value. Generation  
 

 
Figure 1. DWI image of breast cancer. The arrow refers to breast cancer lesions. 
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Ocean et al. [10] calculated the ADC values of breast tumors under different 
b-values, and found that when b value = 1000 s/mm2, DWI has the highest sensi-
tivity and specificity for the diagnosis of benign and malignant breast tumors. 
However, due to the poor signal-to-noise ratio of the DWI image, it is easy to be 
deformed, often causing missed diagnosis of small lesions. Therefore, it is ne-
cessary to combine other sequences in the diagnosis. 

DWI includes a single exponential model, a double exponential model, and a 
tensile exponential model. The traditional DWI calculates the dispersion motion 
of water molecules in the interstitial space by a single exponential function. 
Intravoxel incoherent motion (IVIM) imaging is a double-exponential model, 
and IVIM is more specific for the diagnosis of breast cancer than DWI [11]. 
Another study [12] found that the specificity and accuracy of IVIM combined 
with DCE-MRI in the diagnosis of breast cancer were higher than DCE-MRI 
alone. The relevant parameters of the tensile index model include the diffusion 
coefficient (DDC) and the diffusion heterogeneity index (α). Compared with 
traditional DWI, DDC10% combined with α mean to diagnose breast cancer has 
higher sensitivity and specificity [13]. At present, with the deep research of var-
ious index models of DWI, more precise individualized treatment is provided 
for breast cancer patients with different molecular subtypes (Table 1). 

3. Dynamic Enhanced Magnetic Resonance Imaging  
(DCE-MRI) 

Dynamic enhanced magnetic resonance imaging is a non-invasive imaging tech-
nique for evaluating angiogenesis of breast tumors and is recognized as the most 
sensitive imaging method for diagnosing breast cancer. Pinker et al. [14] found 
that DCE-MRI is 100% sensitive to breast cancer diagnosis, and the accuracy and 
specificity are as high as 96.6%. And 90% (as we can see in Figure 2). In addi-
tion, compared with DCE-MRI or DWI, the two imaging methods combined 
with the diagnosis of breast cancer specificity (94%), sensitivity (98%) and accu-
racy (96%) were high [15]. In addition to its high imaging sensitivity, DCE-MRI 
clearly shows the location, shape, size, and blood flow of the breast mass, by 
plotting the TIC (practice-signal intensity) curve of the breast mass for breast 
tumors. The diagnosis of benign and malignant provides a reference value (as we 
can see in Figure 3). The TIC curve is actually a semi-quantitative analysis me-
thod, so many scholars try to apply the DCE-MRI image information more ob-
jectively and quantitatively, and thus apply it to the field of breast diseases. 
DCE-MRI quantitative examination can reflect the blood perfusion and blood  
 
Table 1. Comparison of different models of DWI. 

Different models of DWI Sensitivity Specificity 

Single exponential model 86.0% 75.6% [4] 

Double exponential model 90.5% - 93.1% 94.8% - 95.7% [11] 

Tensile exponential model 90.2% 95.5% [13] 
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Figure 2. Dynamic enhanced magnetic resonance imaging of breast can-
cer, showing obvious enhancement of lesions. 

 

 
Figure 3. TIC curve of breast cancer lesions. This image curve represents the way in 
which breast cancer is strengthened. 
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vessel distribution of tumor tissues at the molecular level, and make quantitative 
judgment on the nature of breast tumors [16]. The study [17] showed that 
Ktrans and Kep are feasible for the diagnosis of benign and malignant breast 
diseases, and the complete quantification of parameters can show the difference 
of angiogenesis in benign and malignant tumors. The diagnosis of benign and 
malignant breast tumors is more intuitive and accurate. 

In addition, DCE-MRI is also used in the histological grade, prognosis as-
sessment and molecular typing of breast cancer. Hye Ryoung Koo et al. [18] 
have shown that tumors with relatively low Ktrans and Kep values have relative-
ly few neovascularizations, tumor vascular maturation is higher, tumor malig-
nancy is lower, and prognosis is better. Shin et al. [19] found that using Ktrans 
values combined with ADC values can help identify low-risk breast cancer and is 
instructive for treatment decisions. The results of the study [20] showed that the 
smaller the Ktrans and Kep values, the lower the Ki-67 degree, and the greater 
the possibility that the ER and PR were positive, indicating that the breast tumor 
is highly differentiated, low malignant, and the better the prognosis. 

In conclusion, the quantitative parameters of DCE-MRI not only have predic-
tive value for the prognosis of patients with different subtypes of breast cancer, 
but also help to select individualized treatment options.  

4. Magnetic Resonance Spectroscopy (MRS) 

Magnetic resonance spectroscopy (MRS) is a promising non-invasive diagnostic 
technique for studying breast cancer metabolism. MRS can analyze changes in 
the content of choline and its related metabolites in the body, thereby showing 
the metabolic and biochemical information of the lesions in the human body to 
diagnose the disease. We can identify breast tumors by observing changes in the 
choline concentration of the breast tissue. Yeung [21] found that the sensitivity 
of MRS in the diagnosis of breast cancer was 92%, the specificity was 83%, and 
the accuracy was 90%. At the same time, in addition to the analysis of choline 
peaks, Thakur et al. [22] found that quantitative assessment of lipid metabolism 
in vivo can help distinguish breast benign and malignant tumors, distinguish 
breast cancer molecular subtypes, and predict long-term survival outcomes, thus 
providing a possible Additional non-invasive imaging biomarkers to guide the 
decision to treat breast cancer. Galati [23] and other 132 patients with breast 
cancer confirmed by biopsy performed 3T breast MR imaging. Finally, it was 
found that there was a significant difference between the appearance of choline 
peak and the increase of tumor grade, Ki-67 value and lesion range. Correlation. 
This indicates that MRS is an effective means to further understand breast can-
cer biological information and predict tumor invasiveness. 

In addition, according to the relevant study [24], the accuracy and specificity 
of MRS combined with DCE-MRI in the diagnosis of breast cancer were higher 
than that of MRS or DCE-MRI alone, indicating the combined use of MRS and 
DCE-MRI has better diagnostic performance in assessing suspected breast le-
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sions. However, because MRS imaging technology is affected by many factors, 
such as longer imaging time and difficulty in standardizing choline concentra-
tion, the application of MRS needs further improvement. 

5. Perfusion Weighted Imaging (PWI) 

Magnetic resonance perfusion imaging is an imaging technique that reflects the 
microvascular distribution and blood perfusion of breast tissue. There are sig-
nificant differences in the number of blood vessels and the permeability of blood 
vessels between healthy people and breast cancer patients, so there is a signifi-
cant difference in signal intensity during perfusion imaging. Because of the large 
specific range of magnetic resonance dynamic enhancement diagnosis, it is 
recommended in the literature [25] to use T2 * WI to identify benign and ma-
lignant lesions of the breast. T2 * WI can better reflect the microvascular distri-
bution of tumor tissue and the microcirculation of tumor tissue, especially the 
characteristics of microvascular permeability [26]. According to the study [27], 
the sensitivity of PWI for the diagnosis of breast cancer was 79% - 90.3%, the 
specificity was 83.8% - 93%, and the accuracy was 82.61% - 85.0%. Moreover, Li 
et al. [28] found that the sensitivity of T2 * WI in the identification of benign 
and metastatic lymph nodes was 94.6% and the specificity was 98.5% by studying 
the axillary lymph nodes of 35 breast cancer women. This suggests that T2 * WI 
in vivo can help distinguish between benign and metastatic axillary lymph nodes 
in breast cancer patients, thus providing a basis for subsequent sur-
gery/chemotherapy. In addition, in terms of neoadjuvant chemotherapy, Wang 
Xiaohong et al. [29] found that T2 * WI can also evaluate and predict the efficacy 
of neoadjuvant chemotherapy. 

There are many shortcomings in the application of MR perfusion weighting in 
the diagnosis of breast cancer, For example, the signal intensity-time curve of the 
selected region of interest does not represent the perfusion of the entire tumor, 
because the tumor is in vivo. There is heterogeneity in blood perfusion. Moreo-
ver, T2 * WI has a higher diagnostic specificity for breast cancer, but its sensitiv-
ity is lower. Therefore, the combination of T1 dynamic enhancement and perfu-
sion imaging can fully improve the diagnostic specificity (Table 2). 

6. PET/MRI 

PET/MRI is a molecular level functional imaging and structure imaging system  
 
Table 2. Comparison of different magnetic resonance scanning methods in diagnosis of 
breast cancer. 

Imaging method Sensitivity Accuracy Specificity 

DCE-MRI 100% 96.6% 90.0% [14] 

DCE-MRI combined with DWI 98.0% 96.0% 94.0% [15] 

MRS 92.0% 90.0% 83.0% [21] 

PWI 79.0% - 90.3% 82.61% - 85.0% 83.8% - 93.0% [27] 
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that combines PET (positron emission tomography) and MRI (magnetic reson-
ance tomography) technology. The combination of the two can fully exert their 
respective advantages and have a higher accuracy in the diagnosis of breast dis-
eases [30]. Some studies [31] found that the accuracy of PET/MRI combined 
with DCE-MRI in the diagnosis of breast cancer was 20% higher than that of 
DCE-MRI alone, and the specificity could be increased to 97%. Xu Yuanfan [32] 
and others retrospectively analyzed 59 patients with suspected breast tumors, 
and let them perform PET/CT and PET/MRI examinations on the same day. Fi-
nally, the sensitivity, specificity and accuracy of PET/MR were higher than 
PET/CT. However, because PET/MRI instruments are relatively expensive, there 
are fewer technicians and diagnosticians with expertise in processing and diag-
nosing images of PET/MRI, thereby limiting its use.  

7. Mammography Imaging and Imaging Genomics 

Image grouping was proposed by Gillies [33] and further refined by scholars 
Lambin et al. [34], which refers to the acquisition of a large number of characte-
ristic image parameters from high-throughput medical image data, thereby un-
covering image features and diseases. Association. Image grouping is divided 
into five parts, namely image acquisition, segmentation of lesions, feature ex-
traction of lesion images, database establishment and data analysis [35]. Studies 
[36] have shown that mammography can effectively identify the benign and ma-
lignant breast diseases and improve the consistency of MRI diagnosis and pa-
thological diagnosis. Whitney et al. [37] found that morphological features ex-
tracted from DCE-MRI images were helpful in distinguishing Luminal A breast 
and benign breast lesions. Breast magnetic resonance imaging has developed ra-
pidly in recent years, which not only helps to identify the benign and malignant 
breast diseases, but also has a wide range of applications in molecular classifica-
tion of breast cancer, evaluation of prognostic factors and risk of recurrence. For 
example, study [38] found that HR+ tumor cells have higher entropy values than 
HR-cells. In addition, Hui et al. [39] retrospectively analyzed 84 breast cancer 
patients and found that the enhanced scan texture analysis parameter values 
were inversely proportional to the risk of recurrence. 

Image genomics refers to the study of the relationship between genomic fea-
tures and imaging features of breast cancer, and then uses image features to re-
flect gene activity and ultimately guide the diagnosis and prevention of breast 
cancer [40]. Mammography genomics is developing rapidly. With the advent of 
the era of big data, mammography and imaging genomics are the future devel-
opment trend (Table 3).  

8. Summary and Outlook 

In summary, with the continuous advancement of magnetic resonance technol-
ogy, the magnetic resonance diagnosis method of the breast is also constantly 
developing. Currently, the role of diffusion-weighted imaging and dynamic  
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Table 3. Comparison of six magnetic resonance imaging methods. These six methods can be used to diagnose breast cancer, each 
with its own advantages and disadvantages. But the first two are the most widely used in clinical practice. 

Method Definition principle Advantage Disadvantage Clinical application 

DWI 
Detection of diffusion 

of water molecules 
in living tissue 

No contrast agent; 
High sensitivity; 
Easy to operate; 

Low image resolution; 
Low specificity 

Most basic and 
widely used 

DCE-MRI 
Evaluation of breast 
tumor angiogenesis 

High sensitivity, accuracy 
and specificity; 

Quantitative judgment 
Complex to operate; 

Most basic and 
widely used 

MRS 
Study changes in tumor 

metabolite content 

analyze metabolites; 
Quantitative assessment 

of lipid metabolism 

Longer imaging time; 
Quantification of choline 
concentration is difficult 

to standardize 

Frequently used 

PWI 

Reflecting microvascular 
distribution and blood 

perfusion status 
of breast tissue 

Reflect microvascular 
distribution and blood 

perfusion status; 
Higher diagnostic specificity 

Low sensitivity; 
Heterogeneity in blood 

perfusion; 
Less used 

PET/MRI 
 

A system of functional 
imaging and structural 

imaging at the 
molecular level 

Functional imaging at the 
molecular level; 
High sensitivity, 

accuracy and specificity; 

Complex to operate; 
Less technicians and 

diagnosticians; 
Radioactivity expensive 

Rarely used 

Mammography imaging 
and imaging genomics 

Studying the link 
between breast cancer 
genomic features and 

imaging features 

Create a 
high-dimensional data set; 

Using image features 
to reflect gene activity 

Too small sample size; 
Clinically practical is 

not strong 

Used only for 
academic research 

 
enhanced magnetic resonance imaging in the diagnosis of breast cancer has been 
recognized. Imaging techniques such as MRS, PWI, and PET-MRI are limited in 
their use. With the advancement of magnetic resonance technology, many new 
imaging technologies have been born, such as blood oxygen level-dependent 
functional magnetic resonance imaging, elastic imaging technology, and breast 
magnetic sensitive imaging. 

Advanced and cost-effective magnetic resonance equipment should promote 
the research and clinical application of breast imaging worldwide. Here we have 
summarized the magnetic resonance equipment from home and abroad (Table 
4). At present, China’s magnetic resonance equipment is mainly from imports, 
and magnetic resonance equipment of domestic brands (Shanghai United Im-
aging Healthcare, Neusoft, Alltech) is also available in China and exported to 
developed countries. Since some models of domestic MRI equipment combined 
with the actual situation of China’s domestic medical requirement, the overall 
experience of domestic equipment is significantly higher than that of imported 
brands [41]. Moreover, the investment recovery period of domestic magnetic 
resonance equipment only needs 2.5 years [42], which has a good diagnostic cost 
performance. However, due to the late start of domestic equipment, MRI practi-
tioners have a higher level of understanding of the imported brands than domes-
tic brands, and the application of domestic brand machines requires more  
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Table 4. Main domestic and imported magnetic resonance equipment and models. 

Field strength Brand Main model 

3T 

Shanghai United Imaging Healthcare uMR770 uMR780 

Siemens MAGNETOM Verio 

Philips Achieva Ingenia 

GE HDxt 

1.5T 

Neusoft NSM-S15P 

Alltech Centauri Echo Star 

Shanghai United Imaging Healthcare uMR 560 uMR570 

Siemens MAGNETOM Avanto 

Philips Achieva Ingenia 

GE HDx 

 
education of MRI practitioners [43]. Finally, I believe that with the advancement 
and development of medical technology, the future research and application 
progress of breast magnetic resonance can be expected. 
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Abstract 

Objectives: To identify the main risk factors of vascular cognitive impairment 
in patients with acute cerebral infarction by Meta-analysis, and provide ref-
erences for the effective prevention of the cognitive impairment in stroke pa-
tients. Methods: To retrieve the observational research literatures that refer to 
the risk factors of vascular cognitive impairment in patients with ischemic 
stroke, which are published on China National Knowledge Infrastructure 
(CNKI), Wanfang and Weipu Chinese databases. The screening and data ex-
traction of these literatures are independently completed by two researchers, 
who also give the quality evaluation of the literatures according to the evalua-
tion criterion of the Australian JBI Evidence-Based Health Care Center. Then, 
Meta-analysis is conducted by using Revman5.3 software. Results: There are 
twenty-eight articles selected from 1507 literatures, with a total of 10,711 cas-
es and 50 risk factors included. Among them, there are combined effects of 
ten factors which have statistical significance, such as infarction area, alcohol 
consumption, smoking, hyper homocysteinemia, hypertension, diabetes mel-
litus, age, history of cerebral infarction, hyperlipoidemia and education level. 
The relational merging OR value and 95% CI between the type-variable fac-
tors and cognitive impairment are 3.25 (1.84, 5.76); 2.98 (2.58, 3.45); 2.79 
(1.69, 4.59); 2.35 (1.93, 2.85); 2.25 (1.86, 2.71); 2.14 (2.10, 2.18); 1.82 (1.62, 
2.03); 1.54 (1.24, 1.92); 1.45 (1.34, 1.56); 0.83 (0.78, 0.89). Conclusion: Infarc-
tion area, alcohol consumption, smoking, hyper homocysteinemia, hyperten-
sion, diabetesmellitus, age, history of cerebral infarction, hyperlipoidemia and 
low education level are the main risk factors for vascular cognitive impair-
ment in patients with acute cerebral infarction. Clinical nursing staff should 
include it into the routine assessment of patients with acute cerebral infarc-
tion and actively prevent and intervene. 
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1. Introduction 

Vascular Cognitive Impairment (VCI) is a major clinical syndrome with varying 
degrees of cognitive dysfunction [1]. These symptoms are caused by risk factors 
of cerebrovascular diseases, various obvious or not obvious cerebrovascular dis-
eases. Among them, acute cerebral infarction (also known as acute ischemic 
stroke) is one of the most common causes of VCI. At present, the acute cerebral 
infarction has been the second leading cause of the death people over 60 years 
old in the whole world [2], also with a high incidence rate in China [3]. Once 
cognitive dysfunction occurs after cerebral infarction [4], the patient’s life will be 
impaired significantly, which will bring a great burden to families and society. 
Therefore, early detection and elimination of risk factors for VCI in patients 
with acute cerebral infarction are very important for the effective prevention and 
treatment of VCI. However, although there are many studies on the risk factors 
of VCI in cerebral infarction, the results are still inconsistent. There are also 
some limitations to explore the risk factors, lacking of comprehensive systematic 
research. In the view of the above reasons, the study intends to summarize the 
vital risk factors of VCI in patients with acute cerebral infarction, using the me-
ta-analysis to analyze the data from those high-quality research literatures ex-
tracted and integrated from the documents published, so as to provide scientific 
guidance for the clinical nursing and prevention. 

2. Materials and Methods 
2.1. Strategies of Search 

By means of combining the subject words and keywords, this study has retrieved 
the literatures (from the China National Knowledge Infrastructure (CNKI), 
Wanfang Database, and Weipu Database) about case-control studies, cohort 
studies and cross-setional studies on risk factors of VCI in those occurring acute 
cerebral infarction. Those unpublished or gray literatures have been excluded 
from this study. The keywords are the combination of subject words and free 
words, and the Chinese retrieval strategy is as follows: ischemic stroke, vascular 
cognitive impairment, risk factors, influencing factors, case-control studies, co-
hort studies and epidemiological studies. In addition, the references included in 
the literature were searched by hand. 

2.2. Inclusive and Exclusive Criteria  

The inclusive criteria for the literature are as follows. Firstly, the study design 
involves the literatures about cohort studies, analytical cross-sectional studies 
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and epidemiological studies. Secondly, the objects of study are those patients 
over 18 years old with cerebral infarction diagnosed by the clinical manifestation 
combined with imaging CI or MRI (Magnetic Resonance Imaging). Thirdly, the 
literatures with OR (Odds ration) value, RR (Relative risk) value and 95% CI 
(confidence interval) can be provided. Fouthly，Chinese publication, the starting 
and ending time of all retrieval documents is from the construction of the data-
base to August 2018. 

The exclusive criteria for the literature are as follows. Firstly, the objects of 
study do not include those who suffer from Alzheimer’s disease, cerebral he-
morrhage and vascular dementia. Secondly, those literatures without clear diag-
nostic tools and methods for cognitive dysfunction are excluded. Thirdly, the 
literatures with poor quality, incomplete date and indefinite diagnosis are ex-
cluded. 

2.3. Extraction of Literatures 

Two researchers independently completed the screening of the literatures and 
the extraction of the data. When there were disagreements, two researchers dis-
cussed together to find the solution. If necessary, the third researcher was con-
sulted to make a decision on the results of the inclusion or exclusion. The flow 
chart of literature screening is as follows: 
 

 

2.4. Quality Evaluation of Literatures 

Case-control studies, cohort studies, and analytical cross-sectional studies are 
evaluated according to the standards of the Australian JBI Evidence-Based 
Health Care Center (2016 version). There are 10 items included in case-control 
studies, 11 items in cohort studies and 8 items in analytical cross-sections, with a 
judgment of “yes”, “no”, “unclear”, and “not applicable” made for each item. 
(Evaluation criteria are shown in Tables 1-3.) 
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Table 1. Authenticity evaluation of case-control study in JBI evidence-based Health Care 
Center, Australia. 

Evaluation Item 
Evaluation Results 

Yes No Unclear Not applicable 

1) Are the factors in the case group and the control 
group comparable except for suffering from 
different diseases? 

    

2) Is the match between the case group and the 
control group appropriate? 

    

3) Are the same criteria used to recruit case group 
and control group? 

    

4) Is the exposure factor measured by a standard, 
effective, and credible method? 

    

5) Is the same method used to measure the exposure 
factors of the case group and the control group? 

    

6) Have you considered confounding factors?     

7) Have you taken measures to control the 
confounding factors? 

    

8) Is the standard, effective, and credible 
method used to measure outcomes? 

    

9) Is the exposure time long enough?     

10) Is the data analysis method appropriate?     

 
Table 2. Authenticity evaluation of cohort study in JBI Evidence-based Health Care Cen-
ter, Australia. 

Evaluation Item 
Evaluation Results 

Yes No Unclear Not applicable 

1) Does the study group have similar characteristics 
and are derived from the same research population? 

    

2) Are the exposure factors measured in the 
same way and assigned to the exposed and 
non-exposed groups? 

    

3) Is the evaluation method for exposure factors 
effective and credible? 

    

4) Have you considered confounding factors?     

5) Have you taken measures to control the 
confounding factors? 

    

6) Does it describe that the study subjects do 
not show an observation outcome at the 
beginning of the exposure or study? 

    

7) Is the evaluation method of the outcome 
indicator effective and credible? 

    

8) Do you report the follow-up time and was 
the follow-up time long enough to observe 
the appearance of the outcome? 
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Continued 

9) Is the follow-up complete, if not, whether to 
describe and analyze the cause of the lost visit? 

    

10) Have you taken measures to deal with the 
loss of follow-up? 

    

11) Is the data analysis method appropriate?     

 
Table 3. Authenticity evaluation of analytical cross-sectional study in JBI Evidence-based 
Health Care Center, Australia. 

Evaluation Item 
Evaluation Results 

Yes No Unclear Not applicable 

1) Is the inclusion criteria for the sample 
clearly defined? 

    

2) Has the research object and research site 
been described in detail? 

    

3) Does the measurement method of exposure 
factors have reliability and validity? 

    

4) Is there an objective and consistent standard 
for the definition of disease or health problems? 

    

5) Have you identified a confounding factor?     

6) Are measures taken to control confounding 
factors? 

    

7) Does the measurement method of the 
outcome indicator have reliability and validity? 

    

8) Is the data analysis method appropriate?     

2.5. Statistical Analysis Methods 

Comprehensive analysis of the research data was performed with RevMan5.3 
software. The heterogeneity test was carried out first. It is considered that there 
is homogeneity between the studies (in the case of P > 0.10 and I² < 50%), which 
is described as the fixed effect model. However, there is heterogeneity between 
the studies (in the case of P ≤ 0.10 and I2 > 50%), which needs to look for the 
causes of heterogeneity and exclude the literatures with unreasonable design. If 
it is still heterogeneous, describe it as a random effect model. Then, the effect 
quantity in each document is weighted and combined, the combined OR value 
and 95% CI of the literatures are calculated and output with OR as the effect 
quantity index. According to the results of forest map analysis, in the case of 
OR > 1, the exposure factor is the risk factor of the disease, in the case of OR < 1, 
it indicates that the exposure factor is negatively correlated with the disease, be-
cause the exposure factor is the protective factor of the disease. 

3. Results 
3.1. Results of Literature Search 

A total of 1507 literatures were retrieved through the literature database, from 
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which, 1281 articles were excluded on account of not meeting the inclusive and 
exclusive criteria according to their topics and abstracts, 226 articles met the in-
clusion criteria. After reading the full text further, 198 articles were excluded and 
27 articles were selected finally. 

3.2. Characteristics of the Selected Literatures 

Among the 27 articles selected, 1 about cohort study, 8 about analytical 
cross-sectional study and 18 about case-control studies. There are totally 10,711 
samples in this study, including 6639 cases for the normal cognitive sample 
group and 4072 cases for the cognitive impairment group. 

3.3. Quality of the Selected Literatures 

According to the evaluation criteria of The Australian JBI Evidence-Based 
Health Care Center, there is 1 article about cohort study, 8 articles about 
analytical cross-sectional study with A-levels, and 18 articles about case-control 
study with 12 of A-levels and 6 of B-levels. 

The evidence recommendation level table is shown in Table 4. 
The basic conditions and quality evaluation results of the literature are shown 

in Tables 5-7. 
 
Table 4. JBI evidence recommendation level (version 2010). 

Recommended level Rationality/suitability/clinical significance/effectiveness 

A level recommendation The evidence is strong and can be applied. 

B level recommendation Evidence moderate support, consider application 

C level recommendation The evidence does not support it. 

 
Table 5. Basic information and quality evaluation results of the cohort study literature included in the study. 

Inclusive study 
Abnormal 

group (case) 
Normal 

group (case) 
① ② ③ ④ ⑤ ⑥ ⑦ ⑧ ⑨ ⑩ ⑪ Grade 

Dong Xinzhe 
[5] 2017 

47 69 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes A 

 
Table 6. Basic information and quality evaluation results of cross-sectional study included in the study. 

Inclusive study abnormal group (case) normal group (case) ① ② ③ ④ ⑤ ⑥ ⑦ ⑧ Grade 

Feng Qingchun [6] 2017 210 225 Yes Yes Yes Yes Yes Yes Yes Yes A 

Zhang Xiaowei [7] 2014 93 66 Yes Yes Yes Yes Yes Yes Yes Yes A 

Wang Yan et al. [8] 2013 220 94 Yes Yes Yes Yes Yes Yes Yes Yes A 

Wang Jin et al. [9] 2017 90 451 Yes Yes Yes Yes Yes Yes Yes Yes A 

Zhou Xiaosheng [10] 2014 118 316 Yes Yes Yes Yes Yes Yes Yes Yes A 

Tu Qiuyun [11] 2011 288 401 Yes Yes Yes Yes Yes Yes Yes Yes A 

Liu Jing [12] 2015 1504 1496 Yes Yes Yes Yes Yes Yes Yes Yes A 

Tian Qianqian [13] 2014 211 308 Yes Yes Yes Yes Yes Yes Yes Yes A 
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Table 7. Basic situation and quality evaluation results of case-control study literature included in the study. 

Inclusive study 
Abnormal 

group (case) 
Normal 

group (case) 
① ② ③ ④ ⑤ ⑥ ⑦ ⑧ Grade Inclusive study 

Yin Qi [14] 2014 68 82 Yes Yes Yes Yes Yes Yes Yes Yes Yes A 

Guo Xiaofeng [15] 2017 70 80 Yes Yes Yes Yes Yes Unclear Yes Unclear Yes B 

Sun Jiangli [16] 2015 183 532 Yes Yes Yes Yes Yes Unclear Yes Unclear Yes B  

Yin Songli [17] 2014 54 66 Yes Yes Yes Yes Unclear Unclear Yes Yes Yes B 

Chen Xiangliang [18] 2016 42 26 Yes Yes Yes Yes Yes Yes Yes Yes Yes A 

He Dan [19] 2017 76 44 Yes Yes Yes Yes Yes Yes Yes Yes Yes A 

Fan Yachao [20] 2012 68 75 Yes Yes Yes Yes Yes Yes Yes Yes Yes A 

Ning Fangbo [21] 2015 82 126 Yes Yes Yes Yes Yes Yes Yes Yes Yes A 

Xu Daijun [22] 2014 47 68 Yes Yes Yes Yes Yes Yes Yes Yes Yes A 

Chu Xinjuan [23] 2017 70 30 Yes Yes Yes Yes Unclear Unclear Yes Yes Yes B 

Mu Junshan [24] 2015 70 30 Yes Yes Yes Yes Unclear Unclear Yes Yes Yes B 

Wang Yanchao [25] 2017 48 72 Yes Yes Yes Yes Yes Yes Yes Yes Yes A 

Wu Jixia [26] 2018 132 358 Yes Yes Yes Yes Yes Yes Yes Yes Yes A 

Liu Yanjun [27] 2010 82 58 Yes Yes Yes Yes Yes Yes Yes Yes Yes A 

Zhu Yanxia [28] 2013 51 73 Yes Yes Yes Yes Yes Yes Yes Yes Yes A 

Gao Yuan [29] 2015 77 1279 Yes Yes Yes Yes Yes Yes Yes Yes Yes A 

Wang Dali [30] 2013 84 41 Yes Yes Yes Yes Yes Yes Yes Yes Yes A 

Sun Yao [31] 2018 60 80 Yes Yes Yes Yes Yes Unclear Yes Yes Yes B 

3.4. Merged Results of the Risk Factor Effect Quantity 

There are 50 risk factors were included in this study, of which, 10 risk factors 
were reported in 4 or more articles, 1 risk factor was reported in 3 articles,11 risk 
factors were reported in 2 articles, and 28 risk factors were only reported in a 
single one. For this study, it selected totally 13 risk factors which were reported 
in 3 or more articles and also included in the systematic evaluation, which cover 
infarct size, alcohol consumption, smoking, high homocysteine, hypertension, 
diabetes, advanced age, history of stroke, hyperlipemia, and low education level. 
Among which, 3 articles that reported the infarct size was related to VCI in pa-
tients, which were all analyzed with meta-analysis. The merged results are OR = 
3.25, 95% CI (1.84, 5.76), P < 0.0001, I2 = 0% (Figure 1), which reflect that the 
infarct size is highly correlated with VCI and is a risk factor for VCI in patients; 
10 articles having reported the association of alcohol consumption and VCI, 7 
are eligible for meta-analysis. The merged results show that drinking is a risk 
factor for VCI in patients with cerebral infarction (OR = 2.98, 95% CI (2.58, 
3.45), P < 0.00001, I2 = 38%) (Figure 2); 11 articles having reported the rela-
tionship of smoking and VCI, 4 articles are available for meta-analysis. The 
merged results are OR = 2.79. 95% CI (1.69, 4.59, P < 0.0001, I2 = 48%) (Figure 
3), which show that smoking is also a risk factor for VCI in patients; 6 articles  
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Figure 1. Relationship between stroke area and cognitive dysfunction. 
 

 
Figure 2. Relationship between drinking and cognitive dysfunction. 
 

 
Figure 3. Relationship between smoking and cognitive dysfunction. 

 
reported the connection of high homocysteine levels and VCI, 3 are available for 
meta-analysis. The merged results show that hyperhomocysteinemia is highly 
correlated with VCI and is a risk factor. (OR = 2.35, 95% CI (1.93, 2.85), P < 
0.00001, I2 = 0%) (Figure 4); 17 articles having reported that hypertension and 
hypertension history are related to VCI in patients, 8 cases are available for me-
ta-analysis through heterogeneity and sensitivity, with the merged results show-
ing that the history of hypertension is a risk factor for VCI (OR = 2.25, 95% CI 
(1.86, 2.71), P < 0.00001, I2 = 0%) (Figure 5); 15 article having reported that di-
abetes is associated with VCI, among which, 15 can be analyzed with me-
ta-analysis. The merged results are OR = 2.14, 95% CI (2.10, 2.18), P < 0.00001, 
I2 = 15% (Figure 6), indicating that diabetes is a risk factor for VCI; 15 articles 
that reported the correlation of VCI and the age of patients with cerebral infarc-
tion, only 5 are combined with effectors for meta-analysis. The merged results 
show that the advanced age is a risk factor for VCI. (OR = 1.82, 95% CI (1.62, 
2.03), P < 0.00001, I2 = 0%) (Figure 7); 8 reports having reported that the history 
of cerebral infarction is associated with VCI in patients with cerebral infarction, 
5 are available for meta-analysis. The merged results are OR = 1.54, 95% CI.  
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Figure 4. Relationship between HCY and cognitive impairment. 
 

 
Figure 5. Relationship between hypertension and cognitive dysfunction. 
 

 
Figure 6. Relationship between diabetes and cognitive dysfunction. 
 

 
Figure 7. Relationship between age and cognitive dysfunction. 
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(1.24, 1.92), P = 0.0007, I2 = 37% (Figure 8), which show that the history of ce-
rebral infarction is a risk factor for VCI in patients; 8 articles having reported 
that hyperlipemia is associated with VCI in patients with cerebral infarction, 
among which, 3 articles are available for meta-analysis. The merged results show 
that hyperlipidemia is highly correlated with VCI as one of the risk factors. (OR 
= 1.45, 95% CI (1.34, 1.56), P < 0.00001, I2 = 37%) (Figure 9). Of 17 reports 
about the connection of the education level and VCI in patients with cerebral 
infarction, 8 could be extracted for meta-analysis. The merged results show that 
OR < 1, so the degree of education is negatively correlated with VCI, which 
means the higher the degree of education is, the lower the probability of VCI 
appears. (OR = 0.83, 95% CI (0.78, 0.89, P < 0.00001, I2 = 36%) (Figure 10) 
Therefore, low education is a risk factor for VCI. Of 6 articles having reported 
the correlation of gender and VCI, 5 could be integrated for meta-analysis. The 
merged results show that OR = 0.81, 95% CI (0.60, 1.09), P = 0.16, I2 = 0%, P > 
0.05, which is statistically insignificant, as a result, gender is not a risk factor for 
VCI (Figure 11). 
 

 
Figure 8. Relationship between stroke history and cognitive dysfunction. 
 

 
Figure 9. Relationship between hyperglycemia and cognitive dysfunction. 
 

 
Figure 10. Relationship between education and cognitive dysfunction. 
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Figure 11. Relationship between gender and cognitive impairment. 

4. Discussion 

At present, with the increase of the aging population in China, there is a ten-
dency of increased incidence rate of acute cerebral infarction. In the early stage 
of clinical nursing work, the nurse should assess the disease, identify the risk 
factors and take reasonable and effective intervention measures in time, which is 
of significance in clinic to help patients to recover cognitive function. Through 
the meta-analysis of the literatures, the factors that cause VCI in patients can be 
divided into two categories: vascular factors and patient factors, of which infarct 
size, drinking, smoking, hyperhomocysteinemia, diabetes, hypertension, Hyper-
lipidemia, history of stroke, and advanced age are the major risk factors for VCI. 
While, high education is a protective factor for VCI in patients. It is recom-
mended that the above risk factors should be included in the patient’s routine 
assessment. 

According to the statistical principle, the greater the OR value is, the greater 
the correlation degree is. In this study, the infarct size is considered as the pri-
mary risk factor for VCI by analyzing the OR value of the combined benefit. The 
foreign scholars believe that large areas of lesions involved in the cerebral cortex 
and subcortical tissue will cause a complete decline in brain function, so that 
cognitive dysfunction may appear [32]. In particular, recurrent cerebral infarc-
tion can affect the cognitive function of patients more likely, because of the in-
teraction between nerve damage and vascular injury and the cortical hypoperfu-
sion of brain tissue, which make the neurological function abnormal [33]. In the 
studies of Sun Jiangli and other experts, 33.88% of patients with VCI have a his-
tory of cerebral infarction, which is significantly higher than the cognitive nor-
mal group [16]. Therefore, the history of cerebral infarction is also one of the 
risk factors for VCI, which suggests that once we have an acute cerebral infarc-
tion, we must actively prevent the enlargement of the area at first. We should as-
sist the patient to lie on the back without the pillow, move the head toward the 
rear of the car, comfort the patient to relieve the mental vasospasm, and take the 
treatment of expansion tubes and other preventive measures to ensure blood 
supply and oxygen providing for the brain tissue. Give oxygen actively for the 
patients with a history of cerebral infarction, increase blood perfusion of brain 
tissue, and reduce nerve and blood vessel damage and the incidence of VCI. 

The results of the meta-analysis of this study show that long-term high intake 
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of alcohol is another risk factor for VCI [34]. It has been reported in the 
literatures that the risk of suffering from VCI for the patients of drinking alcohol 
is five times that of those who do not drink [26]. Moreover, there is a study for 
the patients in Chongqing on the incidence and risk factors of vascular cognitive 
impairment after three months of ischemic stroke, which shows that daily 
drinking can increase the risk of VCI after 3 months of the onset of cerebral in-
farction. Although the current mechanism of ethanol-induced cognitive dys-
function is not very positive, it is reported according to scholars that ethanol is a 
fat-soluble substance and there is a high affinity its brain tissue. If drinking al-
cohol for a long time, ethanol will continue to act on the brain, which has toxic 
effects on central nervous cells, causing changes in the number and conforma-
tional configuration of neurotransmitters in the synaptic cleft of the nervous 
system. It is the immediate cause of damaging the cognitive function [35]. Of 
course, the more alcohol intake, the stronger the toxic affects will be. Therefore, 
patients with long-term of great alcohol consumption, once acute cerebral in-
farction occurs, the blood supply of brain tissues will slow down as well as the 
cerebral cortex ischemia and hypoxia, which will quickly induce and aggravate 
cognitive impairment. In the clinical medical treatment and nursing care in the 
future, more special attention should be paid to patients with acute cerebral in-
farction who have a long-term of great alcohol consumption history. It is also 
recommended that scholars should pay more attention to the research on the 
amount of alcohol and time thresholds that can cause VCI so as to guide the 
health education in the future. 

The results of this study show that elevated homocysteine is the 4th risk factor 
for VCI. Scholars believe that since homocysteine is a sulfur-containing amino 
acid, it can directly damage nerve cells related to cognitive function, leading to 
methylation and redox disorders in nerve cells. It can also activate and open the 
channel of NMDA receptor ions, promoting the large amount of calcium ions 
entering into the cell, facilitating the obvious accumulation of amyloid precursor 
protein, phosphorylated AB amyloid protein and tau protein, accelerating the 
production of a large amount of reactive oxygen species by COS-2, and stimu-
lating the occurrence of the neurodegeneration and apoptosis, which lead to the 
occurrence of VCI [36]. In view of the above reasons, it should know the content 
of homocysteine and give the treatment timely when facing the patients with 
acute cerebral infarction  

The meta-analysis of this study shows that patients with acute cerebral infarc-
tion who have a history of smoking, diabetes, hypertension, and hyperlipidemia 
have a higher risk of suffer from VCI, which is consistent with that of foreign 
studies. It is reported in Lu, D and Mizrahi, EH that metabolic syndrome is an 
important risk factor for VCI after acute cerebral infarction [37] [38]. For exam-
ple, diabetes can quadruple the risk of cognitive decline, which can aggravate 
brain atrophy and cognitive dysfunction [39]. The data show that the incidence 
of VCI in diabetic patients is 2 to 4 times higher than that in non-diabetic pa-
tients after cerebral infarction. The reason of these risk factors leading to the 
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main mechanism of VCI is that the blood lipid metabolism is abnormal and the 
blood vessel wall pressure has been increased, which result in the abnormality of 
the structure and function of the vessel wall, so that the aortic wall will thicken, 
and atherosclerosis as well as the glassy degeneration of microvessels occur [40]. 
It can also cause the change of hemodynamics and hemorheology, resulting in 
the decrease of the brain tissue perfusion and transportation barriers of nutrients 
such as oxygen and glucose, which will ultimately cause neuronal degeneration, 
necrosis and cerebrovascular events, increasing the risk of VCI. Therefore, spe-
cial precautions should be taken by such patients. 

The results also show that the risk of VCI in patients with cerebral infarction 
will increase with the growth of age and it is negatively correlated with the level 
of education, which means, the lower the educational level is, the higher the 
prevalence rate is [41]. Because there is negatively correlated between the in-
crease of patients’ age and their immunity and resistance, so that the physiologi-
cal functions are inevitably declining, especially the brain mass and volume. 
Brain cell decline is the main cause of cognitive dysfunction. Therefore, the older 
the patient is, the higher the risk of VCI develops [42]. On the other hand, aging 
itself is usually accompanied by memory impairment, and the combined effects 
of aging and inflammation can significantly increase the decline in cognitive 
function after stroke [43]. At the same time, cognitive ability relies on complex 
cerebral cortical function and is significantly influenced by education. The lower 
the education level is, the less comprehensive understanding of cerebral infarc-
tion complicated with VCI appears, lacking of prevention awareness and beha-
vior, so as to increase the incidence of VCI. Although the patient's age and edu-
cation level are risk factors that cannot be changed, we can still value the assess-
ment of such patients, with early detection and intensive care and guidance. 

It is worth noting that a large number of researches have reported that white 
matter lesions are associated with VCI in patients with cerebral infarction, but 
they are not included in this study because of different research methods and the 
poor quality of the literatures [19] [44] [45]. A single study included reports that 
the degree of white matter lesions was positively correlated with VCI in patients 
with cerebral infarction. The higher the grade of white matter lesions is, the 
more severe the VCI occurs. The level I of white matter lesions is not related to 
the VCI of patients with cerebral infarction, but Level II, Level III and level IV 
are related [7]. Therefore, the relationship between white matter lesions as well 
as leukoaraiosis and VCI in patients with cerebral infarction should be further 
studied in the future, with research and analysis in grades. In addition, the re-
sults of this study show that gender is not associated with VCI in patients with 
cerebral infarction, which is different from previous studies. In the previous stu-
dies, a case-control study found that gender is associated with VCI by logistic 
regression analysis, but it did not clearly indicate that gender is a risk factor for 
cognitive dysfunction [30], without data available. Another case-control study 
indicated that males account for 57.38% of patients with cognitive dysfunction 
[16] and only 46.05% of those with normal cognition, which show that males are 

https://doi.org/10.4236/ym.2020.42010


Y. Liang, X. Ao 
 

 

DOI: 10.4236/ym.2020.42010 110 Yangtze Medicine 
 

closely related to cognitive dysfunction. There is also a cross-sectional study in-
dicating that there is a higher risk of suffering from VCI for males than females 
[13]. On the contrary, a case-control study clearly indicates that females are at 
risk of VCI after cerebral infarction [46] (OR = 6.477, 95% CI (1.275, 32.902)), P 
= 0.024). In the report of Tu, Q. et al., it is also pointed out that females are more 
likely to suffer from VCI than male, but there is no significant difference. It can 
be seen that the results of previous studies are not consistent [41], and the results 
of this meta-analysis clearly define that gender is not a risk factor for VCI in pa-
tients with acute cerebral infarction. 

5. Summary 

In summary, there are 10 major risk factors for VCI in patients with acute cere-
bral infarction. All patients with acute cerebral infarction must actively clear the 
blockage of cerebral blood vessels at first, ensure the blood supply of the brain 
tissue and prevent the infarct size from expanding. For the patients with vascular 
risk factors such as diabetes, hypertension, hyperlipidemia and homocysteine, 
we must detect early and intervene and control in time in clinical nursing work, 
take actively preventing recurrence in patients with a history of cerebral infarc-
tion, and strengthen health education and popularize disease knowledge for the 
risk factors such as drinking and smoking; help patients establish a healthy life-
style, and for the uncontrollable risk factors such as age and education level, 
medical staff should clarify their harmfulness, giving timely assessment and spe-
cial attention to ensure the quality of patients’ lives. Early identification and in-
tervention of the above risk factors are important for better prevention and the 
delay of cognitive impairment. It is recommended that scholars should pay more 
attention to the research on how to control the risk factors in the future.  
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Abstract 
Objectives: To analyze the clinical features of falls in hospitalized patients 
with chronic kidney disease (CKD), and to provide basis for preventing the 
occurrence of falls in hospitalized patients with CKD. Method: A retrospec-
tive study was conducted to analyze the 27 adverse events of falls in hospita-
lized patients from the department of nephrology in Peking University 
Shenzhen Hospital during May 2009 and May 2019. Results: Among the 27 
patients with falls, people over 65 years old accounted for 55.56%; 74.07% of 
the patients had caregivers; the peak period of falls was from June to August, 
accounting for 40.74%, mainly occurring from 7:00 to 8:00, 12:00 to 13:30 and 
19:00 to 21:00; the locations of falls were mostly near the bed and in the 
bathroom, accounting for 33.33% and 22.22%, respectively; suffering from 
anemia, hypoproteinemia, abnormal serum potassium, calcium-phosphorus 
metabolism disorders accompanied by abnormal parathyroid hormone and 
hypertension accounted for 88.89%, 85.19%, 29.63%, 96.30% and 81.48% re-
spectively. The inpatients on dialysis therapy accounted for 66.67%. Conclu-
sion: The occurrence of falls in hospitalized patients with CKD was not only 
related to age, caregivers, time, months, locations or other conventional fac-
tors, but also the complications and dialysis therapies. To effectively reduce 
the occurrence of falls, it’s necessary to enhance the sense of safety and re-
sponsibility of caregivers. Besides, nurses should strengthen the inspection of 
wards for inpatients engaging in some intensive activities, and nurses should 
also pay more attention to the inpatients with anemia, hypoproteinemia, cal-
cium-phosphorus metabolism disorders and those on dialysis therapies.  
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1. Introduction 

CKD has become a global public health problem due to its insidious onset, high 
prevalence, low awareness rate, high cost of treatment and poor prognosis [1]. In 
recent years, the prevalence of CKD in the general population of the world has 
reached 14.3%, and in China, the prevalence of CKD in the population over the 
age of 18 has reached 10.8% [1]. Studies have shown that most patients with 
CKD have one or more complications, such as anemia, hypoproteinemia, cardi-
ovascular diseases, bone mineral and calcium-phosphorus metabolism disorders 
and receive dialysis treatment, to some extent, these will increase the risk of falls 
in hospitalized patients with CKD [2] [3]. A fall is a sudden or unintended stop 
that the victim falls to the ground or lower position than the original [4]. Ac-
cording to statistics from the World Health Organization (WHO), 5% - 15% of 
falls would result in the injuries, such as brain damages, soft tissue contusions, 
fractures or dislocations and so on [5]. During hospitalization, once a patient 
falls, it will not only increase the patient’s pain, aggravate the state of illness, 
prolong the length of hospitalization, but also further increase the economic 
burden of the patient, consume additional medical resources, induce medical 
disputes and cause conflicts between nurses and patients [6]. Therefore, pre-
venting and reducing the occurrence of falls in hospitalized patients have be-
come one of the goals of hospital safety management. The purposes of this paper 
were to explore the clinical features of falls in hospitalized patients with CKD 
and summarize the relevant prevention measures. 

2. Materials and Methods 
2.1. Study Sample 

The study sample included 27 adverse events of falls for inpatients from the de-
partment of nephrology in Peking University Shenzhen Hospital from May 2009 
to May 2019. 

2.1.1. Inclusion Criteria 
1) The objects meet the hospital’s definition of adverse events related to falls. 
The adverse events of falls include all kinds of sudden or unintended stops that 
the patients fall to the ground or lower position than the original [4], for exam-
ple, falls while walking, falls by the bed or chair and so on. 2) The information 
and data of related adverse events should be completed, including general in-
formation of the patients (such as gender, age, primary diseases, hypertention or 
not, dialysis modalities and with or without caregiver); laboratory examination 
indexes (such as hemoglobin, albumin, serum potassium, serum calcium, serum 
phosphorus and parathyroid hormone) and the details of falls (such as time, 
months, locations, causes and outcomes). 

2.1.2. Exclusion Criteria 
The related adverse events of falls had disputes. 
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2.2. Methods 
2.2.1. Data Collection 
To refer to the reports and corresponding electronic medical records of adverse 
events of falls in the department of nephrology of Peking University Shenzhen 
Hospital from May 2009 to May 2019. To record general information of the pa-
tients (such as gender, age, primary diseases, hypertention or not, dialysis mod-
alities and with or without caregiver); laboratory examination indexes (such as 
hemoglobin, albumin, serum potassium, serum calcium, serum phosphorus and 
parathyroid hormone) and the details of falls (such as time, months, locations, 
causes and outcomes). 

2.2.2. Statistical Methods 
The selected data should be confirmed by two individuals, the researchers 
downloaded the original data to Excel files and then analyzed the relevant data 
by importing them into SPSS19.0 software. The quantitative data was expressed 
as mean ± standard deviation, the count data was described by frequency and 
rate. 

2.3. Index Definitions 

The diagnostic criteria for renal anemia are recommended by WHO: area with 
sea-level, ≥15 years old, the level of hemoglobin of men is under 130 g/L or the 
level of hemoglobin of adult non-pregnant female is under 120 g/L [7]. Hypo-
proteinemia is defined that the level of albumin is under 35 g/L [8]. The level of 
serum potassium, serumcalcium, serum phosphorus and parathyroid hormone 
are referred to the normal range of laboratory examination indexes in Peking 
University Shenzhen Hospital, which are 3.5 - 5.3 mmol/L, 2.11 - 2.52 mmol/L, 
0.85 - 1.51 mmol/L and 0 - 6.5 pmol/L respectively. 

3. Results 
3.1. General Information on the Hospitalized Patients with Falls 

The average age of the 27 patients with falls was (63.19 ± 13.11) years old, the 
youngest one of them was 33 years old and the oldest one was 91 years old. 
The primary diseases of these patients included: chronic glomerulonephritis 
(9/27), nephrotic syndrome (10/27), diabetic nephropathy (5/27), hypertensive 
nephropathy combined with diabetic nephropathy (1/27), gout nephropathy 
(1/27) and IgA nephropathy (1/27). Additionally, the complications of the 27 
patients were anemia (88.89%, 24/27), hypoproteinemia (85.19%, 23/27), hy-
pokalemia (25.93%, 7/27), Hyperkalemia (3.70%, 1/27) and calcium phosphorus 
metabolism disorder accompanied with parathyroid hormone abnormality 
(96.30%, 26/27) respectively.  

3.2. Information on the Falls 

The three high-risk periods of falls were respectively 7:00-8:00 (6/27), 12:00-13:30 
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(6/27) and 19:00-21:00 (6/27). The main causes of falls during the first period 
were falling beside the bed when patients got up to sit on the chair in the morn-
ing (2/27), falling while washing or toileting (2/27) and falling while walking af-
ter breakfast (2/27). The major causes of falls during the last two periods were 
falling while doing some activities outside the hospital (3/27), falling on the way 
to bathroom (1/27), falling when patients got up after toileting (4/27), falling 
when the patient stepped on the chair to take some goods (1/27), falling while 
walking in the hallway of the inpatient area (2/27) and falling when the patient 
stood up after getting up from the bed suddenly (1/27). The causes of falls dur-
ing other periods were falling while doing some activities without the help of ca-
regivers (4/27), falling after the patient fell asleep while sitting on the chair 
(1/27), falling after the caregivers left without putting patients in correct posi-
tions (2/27) and falling due to some diseases (2/27). 

The adverse events related to falls include skin abrasions, pain and swelling in 
joints, fractures, dizziness, nausea and loss of consciousness. With the timely 
detection and effective care of nurses, the symptoms related to falls in the 27 
hospitalized patients with CKD have improved.  

4. Discussion 
4.1. The Analysis of Common Factors and Prevention Strategies of  

Falls in CKD Patients 
4.1.1. Demographic Factors 
According to Table 1, there were slightly more males (51.85%, 14/27) than fe-
males (48.15%, 13/27) in the 27 patients of falls, which was consistent with the 
result of Jiang’s [2]. Patients over 65 years old accounted for 55.56% (15/27), 
thus it could be found that the elderly were at high risk of falls. According to the  
 
Table 1. General information on the hospitalized patients with falls (n = 27). 

Items Options Frequency Rate (%) 

Gender 
Male 14 51.85 

Female 13 48.15 

Age, years 

<65 12 44.44 

65 - 70 10 37.04 

>70 5 18.52 

Hypertention 
Yes 22 81.48 

No 5 18.52 

Dialysis modalities 

Hemodialysis (HD) 8 29.63 

Peritoneal Dialysis (PD) 10 37.04 

No 9 33.33 

Caregiver 
Yes 20 74.07 

No 7 25.93 
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relevant researches, as to the elderly, falls have become the leading cause of 
death and an important factor of disabilities [9]. The severe deterioration of 
physical functions, abnormal gait cycles, reduced mobility and visual or auditory 
impairment; suffering from one or more diseases, such as hypertention or 
stroke; together with the general psychological resistance to aging, reluctance to 
bother others and fear of falling, all of these will cause the elderly to lose balance 
or stability of themselves and fail to take adequate precautions, thereby increas-
ing the risk of falls [10] [11] [12] [13]. Guo’s study further pointed that among 
the elderly patients, the self-efficacy of falls of female was lower than that of male 
[14]. Therefore, nurses should strengthen the health education of inpatients (es-
pecially for the elderly), solve the problems of disobedience to aging and unwil-
lingness of bothering others, help female patients establish the confidence to 
prevent falls, prevent male patients from falling due to the blind confidence [10] 
and guide the caregivers to accompany patients (especially for the elderly) to 
have meals, go to toilets, wash or take showers, go for walks or do other activi-
ties, especially avoid the elderly patients doing activities alone. 

4.1.2. Factors in Caregiver 
According to Table 1, 74.07% (20/27) of the 27 patients with falls had caregivers 
and among all the reasons of falls, 7.41% (2/27) of the patients fell caused by the 
negligence of caregivers. It was mainly related to the weak safety consciousness 
and lack of knowledge of prevention measures of caregivers. Then it was also re-
lated to the overwork and fatigue of caregivers due to the long-term care for pa-
tients. Therefore, nurses should inform patients who at high risk of falls and 
their families to leave a caregiver to accompany the patient during hospitaliza-
tion, tell caregivers the risk factors of falls and prevention measures, suggest ca-
regivers to take care of patients by other staffs in turn when they are exhausted 
and the handover work should be done well between different staffs.  

4.1.3. Time and Months of Falls 
According to Figure 1, there were three high-risk periods of falls in hospitalized 
patients with CKD, which were 7:00-8:00 (6/27), 12:00-13:30 (6/27) and 
19:00-21:00 (6/27) respectively. The occurrence of falls from 7:00 to 8:00 was re-
lated to the fact that the patients’ unconsciousness when they woke up, the care-
givers’ negligence and the nurses’ negligence in inspecting the wards for being 
busy with blood collection or other works [15]. The occurrence of falls from 
12:00 to 13:30 and 19:00 to 21:00 were related to the fact that the patients’ activi-
ties such as having meals, washing or going to toilets were relatively intensive, 
the patients left the hospital without obeying regulations, the patients’ awareness 
of preventing falls was weak and the nurses’ health education in patients was in-
adequate [2] [15]. Therefore, nurses should emphasize repeatedly that leaving 
hospital is not permitted during hospitalization; explain relevant knowledge of 
preventing falls in detail, such as no stamping on tables, chairs, beds or other 
items to take some goods, and the importance of “Three Slow” principle: lie in  
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Figure 1. Time of falls (n = 27). 
 
bed for 30 seconds after waking up, sit up slowly, stand up slowly after sitting for 
30 seconds, then walk slowly after standing up for 30 seconds. In addition, 
nurses should strengthen the inspection of wards, further improve the awareness 
of precautions, regularly assess the risk level of falls, ask patients questions about 
the knowledge of related prevention measures and offer regular education to the 
patients with risk of falls. According to Figure 2, the peak period of falls in hos-
pitalized patients with CKD was from June to August, accounting for 40.74% 
(11/27), and the second period was from March to May, accounting for 33.33% 
(9/27). The hospital selected in this study is located in Shenzhen, where the cli-
mate is mild and humid, and the rainfall is abundant [16]. According to Cai’s 
study, in recent years, the rainy period in Shenzhen was mainly from April to 
September, and the most abundant precipitation was from June to August, addi-
tionally, during this period the weather in Shenzhen was moist and the ground 
got damp severely, all of these would increase the risk of falls [16]. Wu’s study 
further indicated that March was the transition period of winter and spring, the 
temperature during this period changed greatly, which increased the incidence 
of cardiovascular and cerebrovascular diseases, and these diseases or some drugs 
such as hypotensive drugs would further increase the risk of falls by affecting pa-
tients’ blood pressure, consciousness and balance ability [17]. Therefore, firstly, 
nurses should regularly tell patients to pay attention to the slippery ground, es-
pecially avoid doing some activities on the slippery floor. Secondly, nurses 
should help the cleaning staffs to keep the floor clean and dry, place warning 
signs to remind patients when the floor is slippery. Thirdly, nurses should ob-
serve the patients’ condition closely and instruct them not to move immediately 
after taking medicine.  

4.1.4. Locations of Falls 
As were shown in Table 2, falls in hospitalized patients with CKD occurred 
mostly beside the bed, accounting for 33.33% (9/27). The second location was in  
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Figure 2. Months of falls (n = 27). 
 
Table 2. Locations of falls (n = 27). 

Items Options Frequency Rate (%) 

Locations 

Beside the bed 9 33.33 

In the bathroom 6 22.22 

In the ward 3 11.11 

In the hallway of the inpatient area 4 14.81 

Outside the hospital 5 18.52 

 
the bathroom, accounting for 22.22% (6/27). The proportion of falls occurred 
outside the hospital due to outdoor activities was 18.52% (5/27). This was basi-
cally consistent with the result of Jiang’s study [2]. These were mainly related to 
the patients getting out of bed without the caregivers’ knowledge, sudden 
changes of body positions, sudden discomforts in the process of washing or toi-
leting and leaving hospital without permissions. Therefore, “Three Slow” prin-
ciple and “patients during hospitalization are strictly forbidden to go out” 
should be emphasized by nurses patiently to the patients and their caregivers. 
Additionally, nurses should also illustrate the severe consequences of postural 
hypotension caused by sudden changes of postural positions, tell caregivers pay 
more attention to the patients, especially for the elderly and avoid them acting 
alone, suggest patients to wear non-slip shoes or slippers. If the patients feel un-
well, their washing and defecation should be done on the bed with the help of 
caregivers and avoid getting out of bed. Besides, non-slip handrails should be in-
stalled in the corridors of bathrooms and wards, all kinds of sundries should be 
cleared in time, keep the floor of the wards (especially the bathrooms) clean, dry 
and free of obstacles, and turn on the floor lamp at night. 
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4.2. The Analysis of Specific Causes and Prevention Measures of  
Falls in CKD Patients 

4.2.1. Causes of Complications 
Firstly, according to the results of this study, there were 88.89% (24/27) of the 
patients with CKD accompanying with anemia. Wang’s study indicated that 
anemia was the common complication of patients with CKD, regardless of 
gender, the incidence of anemia of them would increase with age, especially for 
the patients with CKD over 70 years old, the incidence of anemia of them was 
more than 80% [18]. According to Jiang’s study, anemia would cause the 
insufficient of oxygen supply which could further lead to abnormal clinical fea-
tures such as lacking in strength, dizziness and other symptoms, these may lead 
to the falls in patients with CKD [2]. Secondly, in this study, there were 85.19% 
(23/27) of the patients with CKD with hypoproteinemia, and it is well known 
that the level of albumin is one of the serological indexes to evaluate nutritional 
status. According to Guo’s study, there was a higher incidence of falls for those 
who were malnutrition [19]. So clinical staffs should pay more attention to the 
levels of hemoglobin and albumin of patients with CKD during their hospitali-
zation, and give them some suitable suggestions of diet to improve their health. 
Thirdly, among the 27 patients with falls, there were 25.93% (7/27) of the pa-
tients with CKD accompanying with hypokalemia and 3.7% (1/27) accompany-
ing with hyperkalemia. Hypokalemia is likely to cause patients with dizziness, 
limbs weakness and other discomforts, while hyperkalemia is likely to cause pa-
tients with limbs numbness, muscle pain and arrhythmia, both of the two condi-
tions would increase the risk of falls. Therefore, in order to control the level of 
serum potassium, nurses should pay more attention to the variation of serum 
potassium of patients, give them some suggestions of rational use of potassium 
supplement or potassium lowering drugs and help them distinguish food be-
tween high potassium and low potassium. Fourthly, the patients who had cal-
cium-phosphorus metabolism disorders accompanying by abnormal parathyroid 
hormone accounted for 96.30% (26/27). Foreign and domestic studies docu-
mented that patients with CKD had a high incidence of calcium-phosphorus 
metabolism disorders, and long-term calcium-phosphorus metabolism disorders 
could lead to hyperparathyroidism, mineral and bone metabolism abnormalities, 
which would lead to renal bone disease, result in osteoporosis, joint pain and li-
mited movement, and further increase the risk of falls [2] [20] [21]. Therefore, 
nurses should explain the methods of serum calcium supplementation and se-
rum phosphorus reduction to the patients and their caregivers in detail, guide 
them to take serum calcium tablets or other drugs correctly, monitor the level of 
serum calcium, serum phosphorus and parathyroid hormone regularly, commu-
nicate with patients and doctors immediately if any abnormality happens. Final-
ly, the patients accompanying with hypertension accounted for 81.48% (22/27). 
Wu’s study indicated that cardiovascular diseases such as hypertension may lead 
to dizziness and physical fatigue in patients, thereby increasing the risk of falls 
[17]. So nurses should guide patients to take antihypertensive drugs correctly, 
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tell them that immediate activities are strictly forbidden after taking these drugs 
and blood pressure should be monitored regularly during their hospitalization. 

4.2.2. Causes of Therapies 
HD and PD are two main renal replacement therapies for patients with CKD. As 
the result shown in Table 1, among the 27 patients with falls in this study, 
29.63% (8/27) of them were treated with HD and 37.04% (10/27) of them were 
treated with PD. According to previous studies, patients undergoing HD had a 
high risk of falls, it mainly occurred during the process of dialysis or on the way 
home after dialysis, and falls would occur more frequently if there were no care-
givers with them [22] [23]. The falls in patients undergoing HD may attribute to 
dialysis-related hypotension, dialysis-related arrhythmia, insufficient exercise 
tolerance, post-dialysis fatigue and unqualified environment of dialysis center or 
other factors [22] [24]. So nurses should regularly monitor the blood pressure of 
patients during dialysis, tell them to take blood pressure at the end of dialysis 
and they could go back to wards only when the blood pressure is normal. As for 
the patients at high risk of falls, a caregiver is recommended during and after 
their dialysis. While Wen’s study indicated that patients undergoing PD had a 
higher risk of osteoporosis and falls than ordinary patients, and it was due to 
abnormal metabolism [25]. Therefore, nurses should guide patients to take vi-
tamin D supplements properly to keep it at a normal level, which can effectively 
prevent osteoporosis and reduce the occurrence of falls [26]. 

5. Conclusion 

A retrospective study was conducted to analyze the clinical features of falls in 27 
hospitalized patients with CKD. Our study summarized that the occurrence of 
falls in patients with CKD was not only related to age, caregivers, time, months, 
locations or other conventional factors but also the complications and dialysis 
therapies. In order to minimize the occurrence of falls and optimize the medical 
services, the sense of safety and responsibility of caregivers should be further 
strengthened, and nurses should strengthen the inspection of wards during in-
patients having meals, washing, toileting or engaging in other intensive activi-
ties. Besides, nurses should also pay more attention to the inpatients with ane-
mia, hypoproteinemia, calcium-phosphorus metabolism disorders and those on 
dialysis therapies. 

Limitation 

There were 27 cases in this study, the sample size was small. But we have made a 
detailed analysis of general information, laboratory examination indexes and re-
levant information on falls in the 27 hospitalized patients with CKD. Therefore, 
to some extent, our study could provide basis for preventing the occurrence of 
falls in hospitalized patients with CKD and giving some alerts to medical staffs. 
To be more scientific, the future investigation and analysis of falls in hospitalized 
patients with CKD can be conducted in multiple hospitals. 
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Abstract 
Objective: To explore the characteristics and mechanisms of serious injuries 
of chest caused by road traffic accidents. Methods: Totally 112 autopsy cases 
with chest injuries in the urban of Jingzhou road traffic accidents were col-
lected. Systematic review and analysis of the general information, postmor-
tem examinations and assessments of chest injury had carried out from Feb. 
2016 to Mar. 2018. Results: Average age of the victims was 52.2 years and the 
ratio of male to female deaths was 2.39:1. The proportion of motor-cyclists 
and pedestrians increased significantly. The overwhelming majority of acci-
dent vehicles were motorcycles and bicycles. Fractures of ribs and pulmonary 
contusion were the most common injuries. Craniocerebral and abdominal 
injuries were the most common associated injuries. Conclusion: Fractures of 
ribs and pulmonary contusion were the most common features of fatal road 
traffic injuries, often associated with vitreoretinal damage and serious multiple 
damages. These features reflect the characteristics of great violence in traffic 
accidents, which provides the evidence of identification of violent injuries.  
 

Keywords 
Road Traffic Accidents, Thorax Injuries, Retrospective Analysis, Forensic 
Pathology 

 

1. Introduction 

Injuries of the chest are commonly shown as rib fractures, heart and large vas-
cular injuries, lung parenchymal injury, chest compression and asphyxia, etc. 
Since the 1990s, it is an important cause of death after traumatic brain injury. In 
the traffic accidents, the chest injury accounted for 44.5% of the total number of 
injuries and a quarter of the total number of deaths caused by injuries [1] [2]. 
According to the World Health Organization’s survey data, road traffic accidents 
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may become the fifth leading cause of death by 2030 [3], and the most common 
MOI is traffic accidents according to the statistics of the mechanism of chest wall 
trauma injury (MOI) among people over the age of 15 [4]. This study systemati-
cally reviews and analyzes the general information, cadavers surface examina-
tions and injury assessment of 112 deaths with chest injuries in road traffic acci-
dents, and discusses the characteristics of the chest injury and the mechanism of 
the injury in fatal traffic accidents, in order to provide a reference for the foren-
sic pathological identification of traffic accidents. 

2. Materials and Methods 
2.1. Source of Case Data 

Death cases of traffic accidents in Jingzhou area accepted by the author’s organ-
ization from Feb. 2016 to Mar. 2018 were selected, in which 112 deaths with 
chest injuries were screened out to collect relevant information including the 
general data of the deceased, on-site inspection data, medical records and post-
mortem examination data. The screening conditions are: 1) The autopsy and re-
lated examinations confirmed that the cause of death was clear and all due to 
road traffic accidents. 2) The data was complete. There were complete on-site 
inspection data, accident spot map, vehicle examination data, trace examination 
data and relevant clinical data. 3) Each case is subject to on-site inspection, im-
age data and trace examination to clarify the form of the accident and the rela-
tionship between the driver and the passenger. 

2.2. Methods 

For the selected cases, the systematic postmortem examination was carried out 
with reference to “Examination of cadavers surface in forensic medicine” 
(GA/T149-1996), “Autopsy in forensic medicine” (GA/T147-1996) and “Me-
thods of collecting, fixing, collecting and sending for forensic pathological mate-
rials” (GA/T148-1996). Cranial, thoracic, abdominal, pelvic organs were taken 
conventionally according to the operational specifications for pathological ex-
aminations and analysis [5]. The count data was expressed as a percentage. 

3. Results 
3.1. General Data 

The 112 deaths were aging from 4 to 82 years old, with an average of 52.2 years; 
there were 79 males (70.54%) and 33 females (29.46%), and the ratio of male to 
female was 2.39:1; the average age of males was 52.94 years old, while that of fe-
males was 54.28. The peak of the accidents occurred in July-October each year. 
There was a sum of 65 deaths in the four months, accounting for 58.04% of the 
total deaths in the year. 

3.2. Traffic Mode of the Deceased 

Among the 112 deaths, the proportion of motorcyclists and pedestrians in-

https://doi.org/10.4236/ym.2020.42012


Y. X. Zhang et al. 
 

 

DOI: 10.4236/ym.2020.42012 127 Yangtze Medicine 
 

creased significantly. There were 10 (8.93%) car drivers and 7 (6.25%) front 
(rear) passengers, a total of 17 cases (15.18%); the number of two-wheel 
(three-wheel) motorcycle (hereinafter referred to as motorcycles) drivers was 39 
(34.82%) and that of passengers was 8 (7.14%), a total of 47 cases (41.96%); there 
were 16 (14.29%) bicycle drivers and 3 (2.68%) passengers (25.89%); the number 
of pedestrians was 29 (25.89%). The statistical results of the deaths of various 
types of traffic mode were shown in Figure 1. 

3.3. Types of Accident-Causing Vehicles 

A total of 166 accident-causing vehicles were involved, and the proportion of 
motorcycles and small cars increased significantly. Among them, 69 motorcycles 
accounted for 41.6%, 38 large vehicles for 22.9%, 48 small cars for 28.9% and 11 
bicycles for 0.07%. There were a total of 86 vehicles, accounting for 51.8%. 

3.4. Injuries of Chest 

Among the 112 deaths with the chest injury caused by road traffic accidents, rib 
fractures (a total of 92 cases, accounting for 82.14%) and lung contusions (a total 
of 79 cases, accounting for 70.54%) were the most common. The proportion of 
motorcyclists and pedestrians increased significantly. The relationship between 
the cause of chest injury and different traffic modes was shown in Table 1. Fur-
ther analysis of rib fractures revealed that bilateral multiple rib fractures were 
dominant in the deaths by various traffic modes, and most of the deceased were 
drivers. Among the deaths by motorcycles, bicycles and walking, the proportion 
of unilateral multiple rib fractures increased significantly. The relationship be-
tween rib fractures and different traffic modes was shown in Table 2. Cranioce-
rebral injury and abdominal injury were the most common associated injuries 
among the 112 deaths. See Table 3 for details of the associated injuries. 
 

 
Figure 1. Statistics on the number of deaths by various traffic modes. 
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Table 1. Relationship between the cause of chest injuries and different traffic modes. 

Type of the injury 

Traffic mode of the deceased 

Total (%) 
Automobile Motorcycle Bicycle 

Pedestrian Driver 
(passenger) 

Driver 
(passenger) 

Driver 
(passenger) 

Rib fracture 9 (3) 38 (3) 12 (3) 24 92 (82.14) 

Hemothorax 3 (2) 8 (2) 3 (1) 6 25 (22.32) 

Pneumothorax 3 (0) 7 (0) 1 (1) 4 16 (14.29) 

hemopneumothorax 4 (2) 17 (4) 9 (2) 9 38 (33.93) 

Myocardial contusion 3 (1) 11 (3) 3 (1) 8 30 (26.79) 

Cardiac rapture 6 (3) 8 (3) 8 (2) 10 39 (34.82) 

Lung contusion 10 (5) 27 (7) 8 (3) 19 79 (70.54) 

Lung rapture 4 (3) 18 (4) 6 (2) 14 51 (45.54) 

Sterna and clavicle fracture 4 (0) 11 (2) 8 (2) 3 30 (26.79) 

Scapular fracture 3 (0) 4 (3) 4 (1) 4 19 (16.96) 

Thoracic vertebrae injury 1 (0) 6 (3) 3 (0) 12 25 (22.32) 

Thoracic vascular injury 5 (2) 9 (2) 5 (2) 7 32 (28.57) 

 
Table 2. Relationship between the rib fracture and different traffic modes. 

Type of the fracture 

Traffic mode of the deceased 

Total (%) 
Automobile Motorcycle Bicycle 

Pedestrian Driver 
(passenger) 

Driver 
(passenger) 

Driver 
(passenger) 

Bilateral multiple 
rib fractures 

7 (1) 20 (4) 6 (1) 14 53 (47.32) 

Unilateral multiple 
rib fractures 

2 (1) 8 (4) 5 (1) 7 28 (25.00) 

Unilateral single 
rib fracture 

0 (1) 2 (3) 1 (1) 3 11 (9.82) 

Total 9 (3) 30 (11) 12 (3) 24 92 (82.14) 

 
Table 3. Relationship between different types of associated injuries and different traffic 
modes. 

Type of the 
associated injury 

Traffic mode of the deceased 
 

Total (%) 
Automobile Motorcycle Bicycle 

Pedestrian Driver 
(passenger) 

Driver 
(passenger) 

Driver 
(passenger) 

Associated 
craniocerebral injury 

9 (6) 33 (6) 12 (2) 23 101 (90.18) 

Associated 
abdominal injury 

6 (2) 28 (3) 7 (2) 17 65 (58.04) 

Associated pelvic injury 1 (2) 11 (4) 3 (1) 6 30 (26.79) 

Associated lower 
limbs fracture 

1 (2) 22 (6) 8 (2) 14 55 (49.11) 

Total 17 (12) 61 (13) 18 (5) 37 163 (145.54) 
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4. Discussion 

Among the 112 deaths in road traffic accidents, there were significantly more 
males than females, and the ratio of male to female was 2.39: 1 which is similar 
to the ratio of male to female deaths in traffic accidents in medium-sized cities in 
China [6] [7], indicating that there are significantly more males than females in 
Jingzhou traffic, and males are more likely to die and be injured in road traffic 
accidents than females. In this study, the average age of drivers was increasing, 
and the proportion of middle-aged and elderly deaths in accidents was high. 
This may be due to the rapid increase in the number of motor vehicles in 
Jingzhou as the economy develops and the purchasing power of the people in-
creases, the decline of reaction ability and body resistance of middle-aged and 
elderly people, as well as their lack of road traffic safety consciousness. 

From the traffic modes of the deceased and the types of vehicles involved, pe-
destrians and motorcyclists have become the most vulnerable road users, and the 
injuries are mainly caused by small cars and motorcycles. The analysis indicates 
that it is related to the rapid increase in the purchase of small cars and the fact 
that the use of motorcycles (electric motorcycles) was not effectively controlled 
in Jingzhou. The lack of education on road traffic safety consciousness and the 
inability to keep up with the progress of traffic modes are also important causes 
of accidents. 

Chest trauma accounts for up to 10% - 15% of all traumas, and in the world, 
the chest trauma accounts for 25% of the death cases caused by trauma [8]. The 
chest trauma caused by road traffic accidents is mainly blunt trauma, the onset is 
acute, the condition changes rapidly, and the breathing disorder is obvious; the 
death is often caused due to the huge violence injury, severe injury and delayed 
treatment. Among the death cases caused by chest trauma in the literature, mo-
tor vehicle collisions accounted for about 60% - 70%, while this proportion was 
higher in developing countries [9] [10]. This study found that among the 112 
deaths with the chest injury caused by road traffic accidents, rib fractures and 
lung contusions were the most common. The analysis of rib fractures revealed 
that bilateral multiple rib fractures were dominant in the deaths and most of the 
deceased were drivers. Among the deaths by motorcycles, bicycles and walking, 
the proportion of unilateral multiple rib fractures increased significantly, which 
is consistent with the domestic literature report [6]. The mechanism can reflect 
the mixed huge violence intensity of road traffic accidents, according to which 
the chest trauma caused by other reasons is distinguished. Significantly, in this 
study, no rupture of the diaphragm or rupture of the esophagus and airway was 
found in the 112 cases of chest injury caused by road traffic accidents, suggesting 
that such separate injuries are less common under the protection of the chest 
bones. 

In addition to chest injuries, the 112 deaths in road traffic accidents often have 
associated injuries, most common in head and abdomen injuries. Most of them 
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have characteristics of light injury on one side of the body and heavy injury on 
the other side. Within this study, the motorcyclist’s associated injury was partic-
ularly prominent. The head, abdomen, pelvis and lower limb injuries were not 
uncommon. It suggests that for the relevant population, the possibility of the 
multi-system and multi-organ combined injury should be highly valued during 
emergency treatment, and the corresponding treatment measures should also be 
developed. 

In view of the wide range of injuries caused by traffic accidents, the complex 
injuries and the most common joint injuries of multiple organ systems, the iden-
tification of injuries in cadavers surface and autopsy examinations has great li-
mitations. It is still necessary to combine the vehicle, trace and on-site examina-
tions and other comprehensive analyses to lead to objective and true identifica-
tion results. 
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Abstract 
Objective: The etiology, clinical manifestations and treatment of 1170 pa-
tients with symptomatic epilepsy were retrospectively analyzed and provided 
guidance for further treatment of symptomatic epilepsy. Method: A retros-
pective analysis of 1170 cases of symptomatic epilepsy admitted to the First 
Affiliated Hospital of Yangtze University from January 2013 to June 2018 was 
conducted to analyze the etiology, clinical manifestations and treatment of 
different age groups. Results: Symptomatic epilepsy is high in the elderly, and 
men are more than women. Among the 1170 patients with symptomatic epi-
lepsy, there were 81 (6.9%) cases of brain injury, 721 (61.6%) cases of cere-
brovascular disease, 223 (19.0%) cases of tumor, 59 (5.0%) cases of central 
nervous system infection, 33 (2.8%) cases of immune metabolic disease, 11 
(0.9%) cases of drugs, 6 (0.5%) cases of cortical dysplasia, 6 (0.5%) cases of 
neurodegenerative disease, 4 (0.3%) cases of parasites, 4 (0.3%) cases of poi-
sons, and 22 (1.9%) cases of other diseases. Among them, central nervous 
system infection and cerebrovascular disease ranked first among the patients 
aged 0 - 18 years, followed by immune metabolic diseases; cerebrovascular 
disease ranked first among the patients aged 19 - 39 years, followed by tumors 
and brain trauma; cerebrovascular disease ranked first among the patients 
aged 40 - 65 years, followed by tumors and brain trauma; cerebrovascular 
disease ranked first among the patients aged over 65 years, followed by tu-
mors, among the types of seizures, 74 (6.3%) cases of tonic seizures, 68 (5.8%) 
cases of clonic seizures, 856 (73.2%) cases of tonic-clonic seizures, 27 (2.3%) 
cases of myoclonic seizures, 12 (1.0%) cases of absence seizures, 116 (9.9%) 
cases of complicated partial seizures, and 17 (1.5%) cases of partial seizures, 
in addition to the etiology, 795 (67.9%) cases of sodium valproate, 152 
(13.0%) cases of carbamazepine, 56 (4.8%) cases of topiramate, 117 (10.0%) 
cases of levetiracetam, 23 (2.0%) cases of lamotrigine, and 27 (2.3%) cases of 
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others were taken. Conclusion: In symptomatic epilepsy, different age groups 
have different causes. Among them, cerebrovascular disease, central nervous 
system infection, brain trauma, and brain tumor are the main causes. The 
most common type of seizures is the occurrence of tonic-clonic seizures. The 
most common drugs are sodium valproate and carbamazepine.  
 

Keywords 
Symptomatic Epilepsy, Etiology, Clinical Features, Treatment 

 

1. Introduction 

Epilepsy [1] is a clinical syndrome caused by high synchronization abnormal 
discharges of neurons in the brain caused by various reasons. Its clinical manife-
stations are paroxysmal, transient, repetitive and stereotyped. A group of epi-
lepsy syndrome is composed of similar symptoms and signs. It is currently be-
lieved that epilepsy includes idiopathic epilepsy, symptomatic epilepsy, and 
cryptogenic epilepsy. Among them, symptomatic epilepsy is the most common, 
also known as secondary epilepsy, acquired epilepsy, refers to central nervous 
system lesions or abnormalities due to various reasons (including brain struc-
tural abnormalities or various factors affecting brain function). Seizures is one of 
the symptoms or major symptoms [2]. The etiology of symptomatic epilepsy is 
very complex, and for patients of different age groups, the etiological distribu-
tion is quite different [3]. In infants and young children, the main causes were 
craniocerebral injury in neonates and medication history in pregnant women. 
Inbred marriage was the main etiology of epilepsy in rural areas of Ningxia and 
Lhasa [4] [5], and meningitis or encephalitis was the main etiology of epilepsy in 
Tiantai county of Zhejiang [6]. The main cause of epilepsy in Dongning county, 
Heilongjiang province is an infection of the central nervous system [7]. Due to 
regional differences, the etiology of symptomatic epilepsy is also different in 
each place. At present, there is no relevant research on the etiology and clinical 
characteristics of secondary epilepsy in Jianghan plain. Therefore, we retrospec-
tively analyzed the etiology, clinical characteristics and therapeutic drugs of 1170 
cases of symptomatic epilepsy in Jianghan Plain to provide guidance for further 
treatment of symptomatic epilepsy. 

2. Information and Methods 
2.1. Case Selection 

A retrospective analysis of 1170 cases of symptomatic epilepsy admitted to the 
First Affiliated Hospital of Yangtze University from January 2013 to June 2018. 
The gender, age, past history, personal history, family history, EEG monitoring 
records, neuroimaging data, cerebrospinal fluid results and initial symptoms, 
and drug treatment were collected. The diagnostic criteria were compiled by the 
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Chinese Medical Association as the standard for clinical diagnosis and treatment 
[8]. Exclude febrile convulsions, migraines, transient ischemic attacks, syncope, 
pseudoseizures, and unexplained seizures. All patients were given medication to 
control the onset of epilepsy except for the cause of the disease. This study was 
approved by the ethics committee of the first clinical affiliated hospital of 
Changjiang University. 

2.2. Cause Grouping 

According to JiaJianping’s seventh edition of neurology [9], the etiology of epi-
lepsy is divided into symptomatic epilepsy, idiopathic epilepsy, and cryptogenic 
epilepsy. Symptomatic epilepsy is classified according to brain trauma, cerebro-
vascular disease, brain tumors, central nervous system infections, parasites, me-
tabolic diseases, cortical developmental disorders, neurodegenerative diseases, 
drugs, poisons, and other definite causes. 

1.3 Observe etiological distribution of epilepsy patients of different ages. Ac-
cording to the age of onset, 1170 patients with symptomatic epilepsy were di-
vided into four groups, namely, group 0 - 18 years old, group 19 - 39 years old, 
group 40 - 65 years old, and group > 65 years old. The components of epilepsy in 
different age groups were analyzed. 

2.3. Observation Indicators 

Record the number of cases of symptomatic epilepsy patients of different ages, 
genders and various causes. The number of cases of various seizure types and the 
number of cases of taking different drugs. 

2.4. Statistical Processing 

The count data was analyzed by chi-square test. The difference was statistically 
significant at p < 0.05. 

3. Results 
3.1. Age of Onset and Gender Distribution 

Among the 1170 patients with symptomatic epilepsy, 774 (66.2%) were male and 
396 (33.8%) were female; 48 (4.1%) were 0 - 18 years old, 29 (2.5%) were male 
and 19 (1.6%) were female; 160 (13.7%) were 19 - 39 years old, 101 (8.6%) were 
male and 59 (5.1%) were female; There were 612 (52.3%) cases at 40 - 65 years 
old, 408 (34.9%) males and 204 (17.4%) females; 350 (29.9%) patients over 65 
years old, 236 (20.2%) males and 114 (9.7%) females. Patients over 40 years of 
age were the high-risk group of symptomatic epilepsy, and male patients were 
higher than females at all ages, with significant differences (p < 0.05); see Table 
1. 

3.2. Etiology Distribution 

1170 cases of symptomatic epilepsy, 81 (6.9%) cases of brain trauma, 721  
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Table 1. Age and sex distribution of 1170 patients with symptomatic epilepsy (cases, %). 

Age group (years old) Male Female Total 

0 - 18 29 (2.5%) 19 (1.6%) 48 (4.1%) 

19 - 39 101 (8.6%) 59 (5.1%) 160 (13.7%) 

40 - 65 408 (34.9%) 204 (17.4%) 612 (52.3%) 

>65 236 (20.2%) 114 (9.7%) 350 (29.9%) 

Total 774 (66.2%) 396 (33.8%) 1170 (100%) 

Comment: p < 0.05. 

 
(61.6%) cases of cerebrovascular disease, 223 (19.0%) cases of tumor, 59 (5.0%) 
cases of central nervous system infection, 33 (2.8%) cases of metabolic diseases, 
11 (0.9%) cases of drugs, 6 (0.5%) cases of cortical developmental disorders, 6 
(0.5%) cases of degenerative diseases, 4 (0.3%) cases of parasites, 4 (0.3%) cases 
of poisons and 22 (1.9%) cases of other diseases. Among them, 0 - 18 years old 
with central nervous system infection, cerebrovascular disease ranked first, fol-
lowed by metabolic diseases. At the age of 19 - 39, cerebrovascular disease 
ranked first, followed by tumors and brain trauma. 40 - 65 years old with cere-
brovascular disease ranked first, followed by tumors, brain trauma and so on. 
Cerebrovascular disease was the first in patients over the age of 65, followed by 
tumors. See Table 2. 

3.3. Distribution of Seizure Types 

1170 patients with symptomatic epilepsy, 74 (6.3%) cases of tonic seizures, 68 
(5.8%) cases of clonic seizures, 856 (73.2%) cases of tonic-clonic seizures, 27 
(2.3%) cases of myoclonic seizures, 12 (1.06%) cases of absence seizures, 116 
(9.9%) cases of complicated partial seizures, Partial seizures 17 (1.5%) cases. See 
Table 3. 

3.4. Drug Distribution 

Among the 1170 patients with symptomatic epilepsy, in addition to etiological 
treatment, there were 795 (67.9%) patients taking valproate sodium, 152 (13.0%) 
patients taking carbamazepine, 56 (4.8%) patients taking topiramate, 117 
(10.0%) patients taking levoethiracetam, 23 (2.0%) patients taking lamotrigine, 
and 27 (2.3%) patients taking other drugs. See Table 4. 

4. Discussion 

Epilepsy is a common neurological disease that seriously endangers human 
health. According to recent studies in China, the prevalence of epilepsy in China 
is 0.9% - 4.8%, which is at a low level in developing countries [10]. In recent 
years, with neuroimaging with the development of learning and electrophysio-
logical examination techniques, the etiology of a considerable number of pa-
tients with epilepsy has gradually become clear, and more and more patients are  
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Table 2. Distribution of etiology of 1170 patients with symptomatic epilepsy (cases, %). 

Age 
group 

Trauma Stroke Tumor Infection Parasite 
Metabolic 

cortical 
Developmental 

disorders 
Degenerative 

diseases 
Drug Poison Other Total 

0 - 18 
4 

(0.34%) 
12 

(1.02%) 
2 

(0.17%) 
12 

(1.02%) 
0 

(0.00%) 
10 

(0.85%) 
3 

(0.27%) 
1 

(0.09%) 
0 

(0.00%) 
0 

(0.00%) 
4 

(0.34%) 
48 

(4.1%) 

19 - 39 
20 

(1.71%) 
61 

(5.21%) 
44 

(3.76%) 
13 

(1.11%) 
0 

(0.00%) 
6 

(0.51%) 
3 

(0.27%) 
1 

(0.09%) 
9 

(0.77%) 
0 

(0.00%) 
3 

(0.27%) 
160 

(13.7%) 

40 - 65 
45 

(3.85%) 
374 

(31.97%) 
131 

(11.20%) 
27 

(2.31%) 
4 

(0.34%) 
14 

(1.20%) 
0 

(0.00%) 
0 

(0.00%) 
2 

(0.17%) 
3 

(0.27%) 
12 

(1.02%) 
612 

(52.3%) 

>65 
12 

(1.02%) 
274 

(23.42%) 
46 

(3.93%) 
7 

(0.60%) 
0 

(0.00%) 
3 

(0.27%) 
0 

(0.00%) 
4 

(0.34%) 
0 

(0.00%) 
1 

(0.09%) 
3 

(0.27%) 
350 

(29.9%) 

Total 
81 

(6.9%) 
720 

(61.6%) 
223 

(19.0%) 
59 

(5.0%) 
4 

(0.3%) 
33 

(2.8%) 
6 

(0.5%) 
6 

(0.5%) 
1 

(0.9%) 
4 

(0.4%) 
22 

(1.90%) 
1170 

(100%) 

 
Table 3. Distribution of seizure types in 1170 patients with symptomatic epilepsy (cases, %). 

Age group Tonic Clonic Tonic-clonic Myoclonic Absence Complicated partial Partial Total 

0 - 18 7 (0.60%) 4 (0.34%) 18 (1.53%) 2 (0.17%) 4 (0.34%) 11 (0.94%) 2 (0.17%) 48 (4.1%) 

19 - 39 15 (1.30%) 7 (0.60%) 105 (9.00%) 6 (0.50%) 2 (0.17%) 21 (1.80%) 4 (0.34%) 160 (13.7%) 

40 - 65 21 (1.80%) 18 (1.53%) 505 (43.17%) 7 (0.60%) 3 (0.26%) 52 (4.44%) 6 (0.50%) 612 (52.3%) 

>65 31 (2.65%) 39 (3.33%) 228 (19.49%) 12 (1.06%) 3 (0.26%) 32 (2.73%) 5 (0.43%) 350 (29.9%) 

Total 74 (6.3%) 68 (5.8%) 856 (73.2%) 27 (2.3%) 12 (1.06%) 116 (9.9%) 17 (1.5%) 1170 (100%) 

 
Table 4. Distribution of medications in 1170 patients with symptomatic epilepsy (cases, %). 

Age group Valproate Carbamazepine Topiramat Levoethiracetam Lamotrigine Other Total 

0 - 18 28 (2.40%) 6 (0.50%) 2 (0.17%) 5 (0.43%) 5 (0.43%) 2 (0.17%) 48 (4.1%) 

19 - 39 45 (3.84%) 35 (3.00%) 19 (1.62%) 48 (4.10%) 9 (0.77%) 4 (0.34%) 160 (13.7%) 

40 - 65 474 (40.51%) 58 (5.00%) 23 (1.97%) 37 (3.16%) 8 (0.68%) 12 (1.03%) 612 (52.3%) 

>65 248 (21.20%) 53 (4.52%) 12 (1.03%) 27 (2.31%) 1 (0.09%) 9 (0.77%) 350 (29.9%) 

Total 795 (67.9%) 152 (13.0%) 56 (4.8%) 117 (10.0%) 23 (2.0%) 27 (2.3%) 1170 (100%) 

 
diagnosed with symptomatic epilepsy. The etiology of symptomatic epilepsy is 
complex and diverse. The etiology of patients in different regions and different 
age groups is quite different, and the clinical manifestations and treatment 
measures are also different. Therefore, the causes and manifestations of symp-
tomatic epilepsy at different ages in this region are clarified. And treatment 
measures have important guiding significance for the diagnosis and treatment of 
such diseases in the future. 

We retrospectively analyzed 1170 cases of hospitalized symptomatic epilepsy 
admitted to our hospital from January 2013 to June 2018. It was found that pa-
tients with symptomatic epilepsy had higher incidence of middle-aged and older 
men, and more men than women. Cerebrovascular disease, brain tumor, central 
nervous system infection, and brain trauma accounted for the four most com-
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mon causes. This may be related to the fact that our hospital is the largest com-
prehensive third-class hospital in Jianghan Plain, and there are more elderly and 
severe patients in our hospital. However, younger patients tend to get more at-
tention and attention and choose higher-level hospital treatment, which may al-
so be one of the factors leading to fewer people under 18 years of age. At the 
same time, the etiology of different age groups is also different. Central nervous 
system infections and cerebrovascular diseases rank first among the patients 
aged 0 - 18 years, followed by metabolic diseases; cerebrovascular diseases rank 
first among the patients aged 19 - 39 years, followed by tumors and brain trau-
ma; cerebrovascular diseases rank first among the patients aged 40 - 65 years, 
followed by tumors and brain trauma; cerebrovascular diseases rank first among 
the patients aged over 65 years, followed by tumors, etc. Among all the causes, 
epilepsy caused by cerebrovascular disease is the most common, especially in 
middle-aged and elderly patients. The age is the key cause [11], and the propor-
tion of cardiovascular and cerebrovascular accidents increases with age. In this 
study, 962 (82%) patients aged 40 years or older had the onset of epilepsy, sug-
gesting that middle and old age is a peak of onset in symptomatic epilepsy pa-
tients, and men have more opportunities than women to have epilepsy risk fac-
tors. This is consistent with the characteristics of symptomatic epilepsy patients 
around the world [12] [13], which also briefly confirms the validity of the data in 
this study. This also suggests that cerebral apoplexy, as one of the diseases with 
high incidence, mortality and disability rate in China, has far-reaching harm to 
various regions including Jianghan plain. The screening of risk factors of cere-
brovascular disease and the effective implementation of primary and secondary 
prevention are of great significance [14]. The etiology of brain tumors also in-
creased with age, but this study found that after 65 years of age, the number of 
epilepsy caused by brain tumors gradually decreased. Considering the possible 
reason is that the hospital mainly referred to the lower-level hospital for referral, 
and some patients with brain tumors gradually lost the opportunity to diagnose 
and treat the disease, and did not go to the higher-level hospital for further 
treatment. 

The classification of seizures is divided into partial (local) seizures, genera-
lized seizures, and unclassified seizures, while generalized seizures are divided 
into tonic seizures, clonic seizures, tonic-clonic seizures, myoclonic seizures, ab-
sence seizures, and No tension episodes. Studies have shown that partial seizures 
account for 64% of seizures, while systemic seizures only account for 30% [15], 
and some studies have previously shown that seizures are predominantly gene-
ralized seizures, accounting for 71.10% [16]. In this group of cases, there were 74 
cases of tonic seizures, 68 cases of clonic seizures, 856 cases of tonic-clonic sei-
zures, 27 cases of myoclonic seizures, 12 cases of absence seizures, 116 cases of 
complicated partial seizures, and 17 cases of partial seizures. The main inconsis-
tencies with the reports are that Jianghan Plain is located in the central and 
western part of China and is a traditional agricultural area. Its economic and sa-
nitary conditions are poor. The patients have insufficient knowledge of epilepsy 
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seizures. Most patients with partial seizures do not have a diagnosis. 
In terms of treatment, the first is etiological treatment, while avoiding predis-

posing factors such as fatigue, mood swings, lack of sleep, etc., but all patients 
basically need to choose medication maintenance treatment, In the choice of 
drugs, single-drug and low-dose treatments were used. All patients took the drug 
for life. In this group, 795 cases of sodium valproate, 152 cases of carbamazepine, 
56 cases of topiramate, 117 cases of levetiracetam, 23 cases of lamotrigine, other 
27 cases, Among them, carbamazepine and sodium valproate are the most wide-
ly used because carbamazepine is the preferred drug for partial seizures and 
symptomatic epilepsy in our province. As a broad-spectrum antiepileptic drug, 
valproic acid has a good effect on all kinds of comprehensive seizures, and the 
traditional antiepileptic drugs are relatively cheap, which also reduces the eco-
nomic burden of patients. However, the application of carbamazepine and so-
dium valproate is further limited due to their skin rash, liver function damage, 
hematopoietic system damage and teratogenicity. Therefore, in our case, due to 
their positive clinical effects, minor side effects, and the improvement of people’s 
living standards, the requirements for the safety and side effects of the drugs are 
higher, leading to their increasing use. However, the low use of to piramate and 
other drugs may be related to doctors’ and patients’ insufficient understanding 
of other new antiepileptic drugs, which needs to be further improved in future 
clinical work. 

After controlling symptoms, most patients with secondary epilepsy often 
choose to follow-up in nearby hospitals or other general hospitals. It is difficult 
to track patients’ condition, drug use and prognosis. At the same time, this study 
has limitations. Secondary epilepsy patients can also choose other hospitals for 
treatment. The data collected by our hospital is limited. We will further coope-
rate with large-scale general hospitals at county and city levels in Jianghan Plain 
to share data of epilepsy patients and make the analysis more comprehensive. In 
short, clear symptomatic epilepsy, seizure form, correct, reasonable choice of an-
tiepileptic drugs, can achieve better clinical treatment effect, further reduce the 
side effects of drugs, improve the quality of life of patients. 
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Abstract 
Tolosa-Hunt syndrome (THS) is an uncommon diagnosis with an incidence 
of nearly 1 to 2 cases per million hallmarked by the presence of painful oph-
thalmoplegia (PO) due to a granulomatous inflammation (GI). Diagnostical-
ly, the major THS challenges encountered are owing to the exclusion of other 
GI presenting conditions necessitating multi-specialization consultations. 
This article presents uniquely advances in diagnosis and challenges encoun-
tered attempting to exclude THS mimics, details on physical examination and 
laboratory investigations have been incorporated. Tolosa Hunt MRI protocol 
(contrast-enhanced MRI), restricted diffusion and CISS MRI have lately 
proved to be precise investigations for THS diagnosis and follow up, on the 
contrary, number of false-negative/positive MRI diagnoses appears to be ris-
ing, hence proposed that MRI or biopsy shouldn’t be mandatory criteria for 
diagnosis as opposed to IHS 2018 guidelines. Despite corticosteroids being 
the cornerstone therapy for THS, there are controversies concerning the bet-
ter administration route, optimal dosage, and therapy longevity, through case 
reports, high dose IV mPSL of 500 mg BID for 3 days, followed with main-
tenance dose of prednisone 60 mg resulted in the earliest recovery, hereafter 
standardized guidelines are required. Alternatively, infliximab (300 mg infu-
sion), azathioprine, methotrexate, and acupuncture can be used, farther stu-
dies are required to appraise the effectiveness and their safety. On the other 
side, microsurgery can be utilized for GI evacuation however associated risks 
of permanent CN VI palsy have been stated, nonetheless, GKRS can be em-
ployed when contraindication or corticosteroid intolerability exists though 
the hazard of late malignancy is a drawback. 
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1. Introduction 

Headache Classification Committee of the International Headache Society (IHS) 
in 2018 defined Tolosa-Hunt syndrome (THS) as one-sided orbital or periorbital 
painfulness associated with partial paralysis or weakness of either oculomotor, 
trochlea and/or abducens cranial nerves(CN) due to a granulomatous inflamma-
tion (GI) in the cavernous sinus (CS), superior orbital fissure (SOF) or orbit 
moreover recently there are reported incidences on the trigeminal nerve (oph-
thalmic), facial nerve and CN VIII [1]. THS is an unusual pathology listed by the 
National Organization for Rare Disorders (NORD) as an uncommon disorder 
defined by severe periorbital cephalalgia accompanied with ophthalmoplegia [2] 
[3]. 

Historically THS can be tracked back to 65 years ago where a neurosurgeon 
from Spain, Dr. Eduardo Tolosa paved a way into THS by elucidation of the 
clinical and pathological presentation of the syndrome. In 1961, seven years fol-
lowing Dr. Tolosa publication, Hunt et al. brought 6 new patients with similar 
findings, therefore, came into a conclusion that painful ophthalmoplegia (PO) 
was due to the CS inflammatory lesion and emphasized the potency of corticos-
teroid therapy which resulted into immediate, spectacular betterment of clinical 
presentation in 2 cases. Finally, Lawton Smith and David Taxdal in 1966 added 
five cases on top of the cases reported by Dr. Tolosa and Hunt et al. to initiate 
the use of the term THS as the painful ophthalmoplegia associated with CN pa-
ralysis that responded to corticosteroid treatment in 48 hours [4] [5] [6]. 

The cause of THS is still idiopathic, theories suggest THS be related to 
non-specific inflammation (non-granulomatous/granulomatous) in the region 
of the CS and/or SOF due to excess generation of fibroblasts and percolation of 
septa and wall of CS with lymphocytes and plasma cells, this can be ascertained 
to constant pain, which is the early exposition of this syndrome. Other potential 
causes could be aneurysms, traumatic insult, or neoplasms [2] [7] [8] [9]. 

TSH accounts for 23.2% among the frequent causes of CS syndrome [10]. 
Moreover, inflammatory conditions including THS, pachymeningitis and 
giant-cell arteritis are the major aetiology of acquired ocular motor nerve palsy 
by 21% [11]. Therefore, in the mounting of CS pathology, neuronal components 
within the CS, including the 3rd, 4th, and the divisions of the 5th CN (Ophthal-
mic and maxillary) are susceptible to damage [12]. 

The incidence of THS is approximately 1 to 2 cases per million [13]. There is 
no gender predilection among adults with THS and cuts across the ages from the 
1st to the 8th decades of life [13] [14]. Comparatively, in pediatric group THS 
seems to be exceedingly rare but follows a related course as adult group [15]. 
However, age of onset is 11 years by median though there has been a case report 
of 6 years old child reported, and predominantly affect female children than 
males, symptomatically most frequently presenting with 3rd CN involvement, 
followed by 6th, 4th, occasionally 5th CN, and rarely seventh CN involvement 
has been published in children, while 1/3 the patients may report multiple CN 
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palsy [16] [17] [18]. 
THS is essentially a pathology of exclusion therefore any patients presenting 

with one-sided PO without any other neurological anomaly should undergo a 
proper and extensive medical assessment to avoid several readmission due to 
misdiagnosis [9] [19] [20]. Lately, some authors rose a debate on the controversy 
of the term TSH attributable to its diagnostic challenges and dilemmas towards 
exclusion of other granulomatous presenting conditions considering that in ac-
tual clinical practice corticosteroid trial is initiated before biopsy under the um-
brella of TSH impinging a risk of delayed diagnosis or misdiagnosis, therefore, 
proposing the retirement of the term or be reserved only for the syndromes that 
get resolved with treatment with no a precise diagnosis, alternatively, suggesting 
a term “painful ophthalmoplegia resolving with corticosteroid” to be used in-
stead, in the same context clinicians, got reminded to repeatedly examine the 
diagnosis periodically [21] [22]. Furthermore, the controversy of whether to 
withdraw the term TSH or establishing clear diagnostic and management guide-
lines is the matter of future discussions.  

Additionally, there is predominant importance of reportage of new cases and 
providing critical data concerning the course of the disease and the therapeutic 
outcomes for the rare diseases like THS, since contemporary digital angiography 
methods were inaccessible when THS was initially reported, and there are sel-
dom reports regarding high-resolution angiographic data. Ultramodern tomo-
graphy in particular magnetic resonance imaging (MRI) has simplified viewing 
the pathology of the orbital apex (OA) and CS and for ruling out other etiologies 
of PO, in the same way, facial pain overlapping syndromes including TSH is 
quite rare, and some neurologists or pain experts don’t see such patients in their 
whole working career, therefore specialists should be familiarized with it since 
significant cases with likely fatal consequences have been published [3] [18] [23] 
[24]. In that context, this article is intended to provide the most recent under-
standing of diagnostic challenges facing THS in terms of presenting symptoms, 
differential diagnosis, laboratory investigations, imaging and therapeutic ap-
proaches. 

2. Diagnosis of THS 
2.1. Presenting History/Symptoms 

Gathering THS manifesting symptoms chronologically, ease the diagnosis 
process of THS as summarized in Table 1. On the basis of the 2018 IHS diag-
nostic criteria, symptomatically THS presents with orbital/periorbital cephalgia 
which occur unilaterally and develop with paresis of the CNs III, IV, and VI or 
antedate by ≤2 weeks, through case reports, extra involvement of the 5th CN 
Ophthalmic division, Facial nerve or Vestibulocochlear nerves have been re-
ported, nevertheless, the pupil sympathetic branch at times is affected, the pain 
and paresis should eventually resolute with adequate corticosteroids therapy and 
shouldn’t be outshined by other ICHD-3 diagnoses [1] [18] [25]. On the contrary  
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Table 1. Diagnostic approach to exclude Tolosa-Hunt syndrome mimics.  

Diagnostic approach for excluding Tolosa hunt syndrome mimics 

APPROACH INQUIRE/LOOK FOR/PERFORM POSSIBLE MIMICS TO BE EXCLUDED 

HISTORY 
TAKING 

Onset (Acute, Subactute) 
Pituitary Adenoma [26], Orbital apex syndrome [2] [28] [29], 

IgG4-related disease [30] 

Associated Symptoms 
Acute Orbital Myositis [31], Cryopyrin-associated 

periodic fever syndrome [36] [37], 
Extranodal NK/T-cell lymphoma [38], Garcin syndrome [41] 

Localization Trochleodynia [33] 

Progression Carotid-cavernous fistula 

Past drug history Orbital Aspergillosis [44], THS in Pregnancy [46] 

Past medical history Burkitt lymphoma metastasis [28] [45] 

PHYSICAL 
EXAMINTION 

Diminished tendon reflex + extra-ocular movement Miller Fisher Syndrome [53] 

Visual acuity diminish, loss of nasal vision bilaterally Clival chordoma [19] [56] 

Fluorescein angiography Eales’ disease [57] 

Slit-lamp examination Sclerokeratitis, Takayasu’s arteritis [58] 

LAB 
AND 

IMAGING 

Voltage-gated calcium channel antibody Lambert Eaton myasthenic syndrome 

Serum creatinine kinase (CK) 
and lactate dehydrogenase (LDH) 

Orbital myositis 

Acetylcholinesterase receptor antibody 
and repititive nerve stimulation 

Myasthenia Gravis [43] 

Antibodies against GQ1b and GT1a Miller Fisher Syndrome [53] 

Biopsy Confirmation criteria [1] [17] [21] [28] [54] 

MRI Confirmation criteria [1] [28] 

 
atypical bilateral presentation of THS, a pituitary adenoma mimicker case has 
been reported with headache that initially involved unilateral (the right orbit), 
followed by diplopia and retro-orbital pain on the very side, several days later 
identical symptoms experienced in the left eye, prompting the probability of the 
bilateral infiltration of the SOF and CS [26]. Morever, another atypical case of 
periorbital pain bilaterally in THS has been noted in 47 years man, who pre-
sented with periorbital pain associated with horizontal and vertical paralysis of 
field of vision with initial right side localization but 3 - 4 days later spread to the 
left side, alerting clinicians to consider TSH as the differential diagnosis for cases 
with bilateral PO [27]. 

Onset of TSH pain is usually acute experienced by a sufferer as boring, in-
tense, sharp, piercing, severe, and shooting, besides, absence of pain can assist 
ruling out Orbital apex syndrome which may mimic THS by ophthalmoplegia, 
brow hypoaesthesia and the upper eyelid drop, in the same way, absence of pain 
and negative MRI for the ophthalmoplegic patients with recurrent CN III, IV 
and Ophthalmic division of CN V palsies can be helpful in precluding Polyneu-
ritis Cranialis (PNC) with several similar features with THS [2] [28] [29]. Yet, 
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subacute presentation implies slow development of orbital pseudotumor and la-
crimal gland enlargement, this should direct physician towards IgG4-related 
disease [30]. 

Nonetheless, sudden onset of orbital pain which is worsened by ocular mo-
tion, conjunctiva redness, edematous lid and minimal proptosis can assist 
clinically distiction of THS from Acute Orbital Myositis [31]. Some patients 
may report deep seated pain retro-orbitally with down radiation to the neck 
[32]. Localized trochlea pain/tenderness as pointed by a patient which is ag-
gravated by stress physically or emotionally or contraction of superior oblique 
(SO) muscle and headache on the front side from the superior nasal orbit ex-
tending periorbitally to ipsilateral boundaries is useful to distinguish clinically 
trochleodynia from THS, therefore in the deficit of a CN palsy neuroimaging is 
not recommend for trochleodynia exclusion [33]. 

Additionally, abnormal forehead tingling sensation (Paresthesia) may be 
noted implicating the involvement of the CN V first (ophthalmic) division, this 
poses a diagnostic dilemma especially in diabetes mellitus (DM) as DM presence 
is not confirmatory for the diabetic ophthalmoplegia (DO) diagnosis, nonethe-
less due to their similarities in clinical sequel, unclear diagnostic criteria and eti-
ologies, boundaries between DO, DM with THS, and DM with recurrent painful 
ophthalmoplegia neuropathy (RPON) remains challenging, of note for the clini-
cian, concurrent onset of multiple CN palsy in DM is improbable diabetic mi-
croangiopathy warranting further evaluation and imaging of the ipsilateral CS 
and/or OA [9] [25] [34]. THS symptoms are characterized by on and off pro-
gression with monthly or years recurrences, resulting into readmissions, this 
may mimic initial presentation of Carotid-cavernous fistula (CCF), therefore, 
the attending doctor should consider digital subtraction angiography (DSA) to 
preclude possibility of posterior-draining CCF [20] [32] [35]. 

It is compulsatory to perform thoughtful evaluation of the associated sys-
temic symptoms, as presence of fevers, hives rash, hearing loss, red eyes, joint 
pain following history of unilateral PO and diplopia is likely to be cryopy-
rin-associated periodic fever syndrome rather than THS hence confirmatory ge-
netic testing for the (Q703K) mutation of the cryopyrin/NLRP3 gene and in-
flammatory markers should be considered [36] [37]. By the same token, pyrexia 
of unknown origin and nosebleed which may mistakenly thought to be a com-
mon cold, when followed with symptoms/signs of CS syndrome mimicking THS 
such as PO, diplopia, 3rd and 6th CN palsy unilaterally, is convincingly a 
metastases of a rare but fatal malignant lymphoma, the Extranodal NK/T-cell 
lymphoma which is prevalent in Mexico, Asia, South America, therefore unex-
ceptionable evidence for the existence of abnormal, focal lesions should be 
sought from the PET-CT and MRI, as early treatment is associated with good 
prognosis [38]. 

Prompting for the associated features should follow after exhausting the pre-
senting complains [39]. In the most recent retrospective case series regarding 
isolated sphenoid sinus inflammatory diseases involving 23 patients with new 
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vision loss/diplopia and unremitting headache or painful orbit, it was observed 
that twenty out of the twenty three patients (87%) presented with pain (head-
ache and ocular pain) with oculomotor and abducens nerve palsies similar to 
THS presentation, but associated symptoms of one sided ocular disturbance in 
the form of blurred vision in 65% of the cases, two-sided binocular diplopia in 
47%, ptosis in 17% and proptosis in 4% of the cases with CT/MR confirmation 
for pathology was crucial to rule out THS [40]. Never the less associated history 
of rapid weight loss even without the history of smoking in a patient with head-
ache, diplopia and CN palsies, should warn a physician for the possibilities of 
Guillain-Alajouanine-Garcin syndrome (Garcin syndrome) which is a metastatic 
tumor with bone destruction, therefore CT Scan should be ordered for confir-
mation of osteoblastic lesion in base of the skull [41]. 

Initiating high dose corticosteroid therapy setting of TB might be very dan-
gerous, therefore, it is mandatory to preclude prior history of dry chronic cough 
in patients from tuberculosis (TB) endemic regions even without associated his-
tory of B symptoms, hemoptysis or pleurisy in patients with unilateral features 
of CS syndrome mimicking THS, by running rigorous investigations including 
histology for the possibilities of necrotizing granulomas, tissue microscopy and 
staining for acid-fast bacilli, MPT64 antigen and TB PCR for MTB complex, and 
Cerebrospinal fluid (CSF) TB PCR [42]. Occasionally, myasthenia gravis (MG) 
co-exist with THS and pose a confounding clinical picture and a challenging 
treatment approach, as MG and THS both present with ptosis and diplopia their 
coexistence creates diagnostics challenges, moreover, in the presence of unilater-
al facial numbness, retro-orbital pain, diplopia, confirmed unilateral granulation 
tissue in MRI Brain, weakness and fatigable extraocular muscles, postive Ace-
tylcholinesterase receptor antibody and repititive nerve stimulation a combined 
diagnosis of THS and MG is inevitable [43]. 

Past drug/treament history should be considered when trying to close-out THS 
mimics, physicians should ask for the history of use of immunosuppressant drugs 
such as mycophenolate mofetil, excessive use of antibiotics, cortico-steroids, che-
motherapy or history diabetes, as these may predispose to orbital aspergillosis 
[44]. Prompting for the past medical history on HIV status in THS is of great 
importance when ruling out other possibilities of PO, as Burkitt lymphoma 
metastatic to the CS may present with diplopia, ptosis, numbness in the CN 5 
(ophthalmic) and occasionally without typical B symptoms of lymphoma, 
on-occasion this may associated with severe abdominal pain, therefore before 
initiation of cortcosteroids a positron emission tomography (PET-CT) is 
waranted for the evidence of fluorodeoxyglucose uptake in the intra-abdominal 
organs such as terminal ileum, moreover PO should be regarded as one of the 
early presentation of HIV-associated lymphoma and normaly with poor corti-
costeroid response and relapsing eye symptoms [28] [45]. 

Similarly, among the pregnant women THS presents with headache, nausea 
and diplopia unilaterally, the incidence has been linked to recent increased ten-
dency of progesterone supplementation for the spontaneous abortion and pre-
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mature deliveries avoidance, the mechanism behind being the immune modula-
tion outcomes of pregnancy moderated by progesterone and estrogen by ex-
pressing angiogenic factors in the inflamatory tissue and lower the apoptosis of 
granulomatous cells [46]. 

2.2. Physical Examintion/Signs 

On neurological examination paresis of the ipsilateral oculomotor CN may be 
detected in the form of ptosis due to levator palpebrae superioris muscle dener-
vation, inferior and lateral deviation of the eye due to unobstructed effect of the 
lateral rectus (LR) and superior oblique (SO) muscles, double vision(diplopia) 
because of ciliary muscles palsy especially when the gaze is towards the paretic 
muscle and pupil dilatation due to deprivation of the sphincter pupillae para-
sympathetic supply [31] [47] [48]. 

Correspondingly, THS is uncommon etiology of painful diplopia, lesion of the 
CN IV produces vertical diplopia in the ipsilateral eye intensified by downward 
gaze, ocular extorsion, downward gaze insufficiency, and head tilting compen-
satory for extorsion, therefore determining whether diplopia is monocular or 
binocular is critical in establishing the aetiology, as binocular diplopia is com-
monly resulted by extraocular muscle impairment while localized ocular pa-
thology or refractive error frequently result in monocular diplopia, in people > 
50 years giant cell arteritis predominantly causes of new-onset headache or ocu-
lar disturbances, therefore prompt more for presence of fever, malaise, elevated 
inflammatory markers, and confirmatory temporal artery biopsy [49] [50]. 

In the same manner, unilateral abduction deficit and horizontal diplopia on 
gazing towards the lateral rectus with palsy is consistent with abducent nerve 
paralysis [51] [52]. A combination of diminished tendon reflex and extra-ocular 
movement disturbance advocate Miller Fisher Syndrome which mimics THS 
[53]. Persistent ipsilateral somatosensory loss/forehead paresthesia and de-
creased pinprick sensation owing to the subdivision of trigeminal nerve (oph-
thalmic) lesion may also be detected on examination [25] [54] [55]. 

Occasionally, visual acuity may be diminished because of periorbital pain 
hindering co-operation, while on visual field examination, loss of nasal vision 
bilaterally may be identified as in cases of clival chordoma a skull-based tumor 
which should be confirmed pathologically, along with its other features of pro-
longed duration and gradual radiographic furtherance [19] [56]. 

A detailed ophthalmological examination should not complemented without 
fluorescein angiography to exclude Eales’ disease which is steroid responsive 
vasculopathy PO mimicking THS, specifically retinal or optic disc neovasculari-
zation, peripheral venous leakage, oedematous macular area, perivasculitis of the 
retina and non-perfused areas should be examined [57]. Slit-lamp examination 
for the inspection should be done to preclude the possibilities of sclerokeratitis 
bilaterally and optic atrophy as manifestation of Takayasu’s arteritis (TA) which 
may mimick THS by 6th and 7th CNs palsies and corticosteroid responsiveness, 
hence confirmatory CT aortic angiography should be ordered [58]. 
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2.3. Imaging in THS 

IHS 2018 diagnostic criteria requires MRI demonstration of CS or SOF/OA 
granulomatous inflammation (GI) ipsilateral to the presenting headache as 
confirmatory diagnostic technique for THS, as it can distinguish THS from its 
mimics, such as vascular disorders, tumors, plasma cell granuloma, ophthal-
moplegic migraine, idiopathic hypertrophic cranial pachymeningitis, tubercu-
loma, sarcoidosis, other GIs and OA disorders such as OA syndrome, SOF syn-
drome and CS syndrome [1] [28] [59] [60]. 

MRI findings of THS may reveal thickening changes of the CS due to the soft 
tissue abnormality with or without entanglement of the internal carotid(IC) ar-
tery, SOF, OA, or optic CN, the granulomatous lesion appears as T1 isointensity 
sequence and iso hypointensity apperance in T2 sequences with diffusion ab-
normality and shows significant contrast involvement following contrast injec-
tion of the medium intravenously, Figure 1 [2] [19] [56] [61] [62] [63]. Tolosa 
Hunt MRI protocol (contrast-enhanced MRI) demonstrate with high resolution 
lesion details of the soft tissue and therefore should be used in all the THS sus-
pected cases as the cornerstone of diagnosis because the conventional MRI 
seems to offer an inadequate proof of the GI, On the contrast, case series stu-
dies has indicated that about 50% of all THS cases have a negative MRI, hence, 
proposed that GI may be present even if MRI is negative. [7] [8] [20] [64]. Re-
cent researches have revealed that restricted diffusion can delineate the extent 
of THS as precisely as the current cornerstone modality of choice (the Gadoli-
nium-enhanced MRI) in portraying the degree of the lesion and guide treatment 
response by virtue of intrusion by inflammatory cells makes the inflammatory 
regions more evident on DWI, hence further studies of these lesions on DWI 
can pave a way into significant reduction total scan duration, on the side, Con-
structive interference in steady-state (CISS) MRI has recently been proved to 
have high sensitivity as well for diagnosing and follow up THS [55] [65]. 
 

 
Figure 1. MRI results of a 59-year-old male, who presented with unilateral left sided perior-
bital cephalgia, diplopia and ptosis. Diagnosed with left sided THS. (a) Axial T1-weighted; 
(b) Axial T2-weighted, post-contrast sequence displaying soft tissue enhancement (black 
arrows) [67]. 
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Nevertheless, reliably of MRI technology on identification of THS by dem-
onstration of GI is still challenging as number of false-negative/positive diag-
noses are identified, some cases which were initially diagnosed with THS and 
confirmed with MRI happened to be reassessed later and assigned to other 
disorders, therefore it is critically suggested that patient follow-up time should 
be lengthened to 2 years in patients with benign MRIs, Moreover MRI or bi-
opsy should not be mandatory criteria for diagnosis as opposed to the current 
IHS 2018 guidelines [51] [66]. 

Angiography is ventured primarily to eliminate the possibility of CCF or CS 
segment aneurysms, moreover cerebral angiographic findings have been benefi-
cial in diagnosing focal narrowing of the IC artery, DSA may reveal draining 
CCF,CT aortic angiography may reveal peculiarities of aortoarteritis to preclude 
TA, likewise PO chiefly of the CN III, guarantee vascular imaging owing to an 
underlying aneurysm as infrequently an aneurysm may arise in combination 
with inflammatory transformation of the CS and ICA [3] [16] [35] [58] [67]. 

2.4. Laboratory Studies in THS 

THS prevails as a pathology of exclusion Figure 2, consequently when it’s 
suspected on grounds of clinical presentation and MRI, then blood, biopsy and 
cerebrospinal fluid (CSF) investigations should be though for ruling out PO 
etiology, further, infectious events can be precluded by white blood counts, 
C-reactive protein and erythrocyte sedimentation rate, while, CSF examination 
can be required to asses opening pressure, cell count and differential, fungal, 
glucose and/or bacterial cultures, gram stain, cytology, CSF angiotensin-converting 
enzyme (ACE) levels for precluding neurosarcoidosis, systemic lupus erythema-
tosus, vasculitides and Wegener’s granulomatosis, furthermore, voltage-gated 
calcium channel antibody for screening Lambert Eaton myasthenic syndrome, 
serum creatinine kinase (CK) and lactate dehydrogenase (LDH) for orbital myo-
sitis, antibodies against GQ1b and GT1a for the differentiation of initial, painless 
THS and MFS, other important tests include, Lyme titre screen, mycoplasma an-
tibodies, HIV antigen, and West Nile polymerase chain reaction, glucose, he-
moglobin A1C, thyroid hormones, renal and liver function tests [3] [20] [43] 
[53] [66] [68]. Precluding Merkel cell carcinoma (MCC) warrants screening for 
immunuohistochemical slides for tumor CD56, cytokeratin CAM 5.2 and cyto-
keratin 20, TTF-1, antigen (LCA), S-100, and melan-A [69]. 

Validation of GI of the CS, SOF or orbit by biopsy or MRI is currently re-
garded by the IHS as mandatory criteria for confirmation of THS diagnosis, CS 
biopsy is an advanced and complex procedure that requires to be conducted by a 
skilled neurosurgeon, if performed in conjunction with adjunctive utilization 
of visual guidance routines, insult to vital organs such as CN II and ophthal-
mic artery can be arrested, although it is beneficial when diagnosis is uncertain 
for precluding conditions such as actinomycosis by the existence of sulfur 
granules histologically, frequently in practice, biopsy is seldom done ere a trial  
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Figure 2. Differential diagnosis of Tolosa hunt syndrome. Summarizing 26 differential diagnosis for Tolosa Hunt Syndrome, sev-
en of them (first three rows) summarized based on distinction details of presenting history, physical examination and investiga-
tion, the last row shows the abbreviations of the terms. 

 
of corticosteroids owing to location, smaller lesions and a concern for the likelih-
ood of damaging the enclosing stuructures [1] [17] [21] [28] [54] [59] [66] [70]. 

3. Management of THS 

Generally corticosteroid therapy such as prednisolone (PSL), methylpredniso-
lone (mPSL) and dexamethasone, given either orally or intravenously for THS 
results in climactic improvement in pain which is usually apparent in a few days, 
notwithstanding the fact that corticosteroids are the cornerstone of treatment for 
THS, there are controversies concerning effective course, route of administra-
tion, optimal dosage, period of therapy and treatment in special groups such as 
pregnant women and children, a case with fastest recovery has been portrayed in 
a young male with retro obital pain and ocular motilities resolving in 12 hours of 
the first high dose IV mPSL of 500 mg BID for 3 days and nearly absolute nor-
malization in 4 days and kept on 7 days daily maintenance dose of prednisone 60 
mg, on the contrary another case on IV mPSL of 1000 mg for 3 days reported 
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instant lessening of pain but diplopia persisted and eventually PO recurred, In 
children mPSL of 1 mg/kg/d for 7 days and gradual tapering up to three months 
and the alternative same dose for 14 days tapered slowly over 1 month have been 
proved to be useful in different occasions with no relapses remarked for more 
than 3 years of clinical and MRI follow-up, of note, more researches are obli-
gated to ascertain the optimal corticosteroid course for the therapy in adults and 
pediatric population with THS [3] [7] [18] [20] [27] [71]. 

Infusion with 300 mg of a tumor necrosis factor-alpha antibody (infliximab) 
has been reported to result into dramatic and tenacious recovery in patients who 
previously reported recurrence of headache and diplopia on tapering prednisone 
to beneath 50 mg and cushingoid hallmarks, edematous legs, acne and hyper-
glycemia on maintanance 50 mg daily, hence, controlled researches should be 
conducted to systematize the usage of infliximab in THS, other alternative ther-
apies include azathioprine and methotrexate which irregularly demands to be 
supplemented to sustain the primary response to glucocorticoids. On the other 
hand, numerous systemic side effects of steroids, such as gastrointestinal prob-
lems, moon face, and generalized edema, sinusitis and pituitary abscess have 
been noted moreover steroid psychosis may arise in severe cases, the demonstra-
tion of steroid psychosis following corticosteroid treatment is dose-dependent 
such as in mPSL of 1000 mg/day for 3 days, consequently, corticosteroid treat-
ment for aged patients necessitates attention and dose modulation considering 
likehood of negative drug effects, if corticosteroids are contraindicated or serious 
side effects are present, corticosteroid treatment has to be suspended [7] [9] [15] 
[54] [72] [73]. 

Nonetheless, acupuncture has been widely utilized for management of oph-
thalmological conditions particularly ophthalmoplegia in China, Multiple clini-
cal trials show that acupuncture may improve the recovery of extra-ocular mus-
cles in ophthalmoplegia cases farther researches are warranted to appraise the 
effectiveness and safety of acupuncture for THS ophthalmoplegia [74]. 

Microsurgery can be utilized for benign lesion evacuation inside the CS in 
cases with unmanageable headaches, nonresponsiveness to steroid and analgesic 
with relative safety, though there is no straight forward indication for microsur-
gical removal of such lesions, decision should come after weighing all perspec-
tives of the victim and lesion nonetheless, post-surgically there is reported feel-
ing of caressing downward of warm water beneath the skin on the unilateral 
forehead and permanent CN VI palsy. On the other hand, radiation therapy for 
medically unmanageable recurrences of THS has been employed recently, 
Gamma Knife radiosurgery (GKRS) which is a single-fraction radiation therapy 
offers a very dramatic improvement by applying very low-dose radiation volume 
into the normal tissues surrounding the target, can be utilized as an alternative 
treatment option for THS in cases where there is contraindication or intolerabil-
ity of corticosteroid, although GKRS bears the hazard of late malignancy, the 
precisity of sub millimetre of GKRS, offers a very dramatic reduction of the 
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low-dose radiation impact into the normal surrounding tissues therefore the risk 
of secondary on cogenesis is extensively diminished [59] [75] [76]. 

4. Conclusions 

THS is an unusual diagnosis of exclusion which necessitates consultations from 
several specializations. As THS diagnosis encounters hurdles and dilemmas 
multi-specialization consultations from the emergency physicians, neurologists, 
neurosurgeons, neuro-hospitalists, ophthalmologists and otolaryngologists are 
necessitated in overcoming the challenges. 

Moreover, obtaining details of THS presenting symptoms chronologically, 
physical examination maneuvers, laboratory investigations, and imaging tech-
niques help to subdue diagnostic expostulations and quandaries facing THS as 
summarized in Table 1. 

Application of ultramodern tomography techniques particularly Tolosa Hunt 
MRI protocol (contrast-enhanced MRI), restricted diffusion and CISS MRI has 
lately proved to be precise investigations for THS diagnosis and follow up hence 
assists in overcoming diagnostic barriers by simplifying viewing the pathology of 
the orbital apex (OA) and CS and other etiologies of PO and facial pain overlap-
ping syndromes. 

Furthermore, validation of GI of the CS, SOF or orbit by biopsy or MRI is 
currently regarded by the IHS as mandatory criteria for confirmation of THS 
diagnosis, CS biopsy is an advanced and complex procedure when conducted by 
skilled neurosurgeon that yields a better result with fewer complications. 

Corticosteroids persevere as a cornerstone therapy for THS through standar-
dized guidelines are needed, however, infliximab (300 mg infusion), azathio-
prine, methotrexate, and acupuncture exist as alternative therapies, lately surgic-
al techniques have been employed although permanent CN VI palsy and risk of 
late malignancy have been stated.  
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Abstract 

Objective: To explore the close relationship between respiratory syncytial vi-
rus (RSV) infection and acute attack of childhood asthma. Methods: A com-
puter-based search of database from Pumbed, CNKI, Wanfang, Baidu Scho-
lar, Chongqing VIP, GeenMedica was performed to screen the articles about 
respiratory syncytial virus infection and childhood asthma. Then the litera-
tures were screened out by the selection criteria. The RevMan5.3 software was 
used to test the heterogeneity and effect values of each study, analyze the sen-
sitivity and publication bias of the literature, and draw on Meta forest plot 
and Funnel plot. Results: 5 articles conformed to the selection criteria. There 
were totally 881 cases in the case group, 826 cases in the control group. The 
results of heterogeneity test showed no heterogeneity between each study (P > 
0.05). The fixed-effects model showed the 6.68 (5.06 - 8.82), (Z = 13.38, P < 
0.00001). Conclusion: The infection rate of respiratory syncytial virus in 
children with acute asthma attack is higher than that in remission period. 
Respiratory syncytial virus infection rate can be used as an indicator of the 
severity of asthma in children. 
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1. Introduction 

The common clinical respiratory diseases in pediatrics are childhood asthma, it 
is also called children asthmatic bronchitis, which has a high incidence, long 
course and easy to repeat, and seriously affects the health of the children, even 
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the safety of life [1]. The factors of asthma are divided into biologic and abiotic. 
Respiratory virus infection is the main cause of bronchial asthma. The study 
shows that the proportion of asthma in children is up to 90% [2]. Viral infection 
is both a source of infection and an allergen in the body, and there is also an in-
flammatory reaction that can cause asthma exacerbation [3]. Respiratory syncy-
tial virus, human rhinovirus, corona virus, influenza virus and adenovirus can 
cause asthma attacks in children. Respiratory syncytial virus (RSV) is the most 
common cause of infantile wheezing, and 50% wheezing attacks within 1 year of 
age [4]. The virus infection is mainly respiratory syncytial virus, the detection 
rate is 27.17%, the detection rate of adenovirus is 3.26%, and the detection rate 
of syncytial virus is obviously higher than that of other viruses [5]. RSV belongs 
to the paramyxovirus family, and is an enveloped single strand negative RNA 
virus [6]. The study found that the incidence of recurrent wheezing after RSV 
infection was higher than 60%, and about 30% children were diagnosed with 
asthma at the age of 7.5, the high risk of asthma still existed at the age of 13 
[7]. The aim of this article is to study the respiratory syncytial virus secretion 
during acute infection period and remission of bronchial asthma in children 
asthma. This article analyzed the changes of RSV infection rate in acute infec-
tion and remission stage, to further learn the clinical significance of RSV in 
childhood asthma.  

2. Information and Methods 

2.1. The Sources of Data 

The data were automatically retrieved from the Pumbed, CNKI, Wanfang, Bai-
du, Chongqing VIP, GeenMedica database on all cases of RSV infection and 
child asthma. The retrieval date was from January 2000 to March 2019, and the 
key words were respiratory syncytial virus and childhood asthma. 

2.2. Inclusion Criteria 

1) A random case-control study published in Chinese and English periodicals 
between January 2000 and March 2019; 2) The incidence of RSV infection in the 
acute attack and remission period in childhood asthma; 3) The study was for 
children who less than 14 years old; 4) The required date can be obtained in the 
papers; 5) Eliminate some duplicate and incomplete studies. 

2.3. Selection and Extraction of Articles 

Through reading the titles and abstracts of the studies, preliminary screening is 
carried out, and the full text is read for secondary screening, whether the litera-
tures are included or not is decided to the inclusion criteria. Finally, 5 articles 
conformed to the selection criteria, as shown in Figure 1. The relevant data of 
each included studies were extracted: the first author, the published years, the 
number of infected cases in the case group and the control group. 
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Figure 1. The literature screening process and results. 

2.4. Statistical Analysis 

RevMan5.3 software was used to analyze the whole group of 5 studies. Accord-
ing to the results of heterogeneity test, the corresponding analysis methods were 
selected. For example, there was no heterogeneity among the literatures, and the 
fixed effect model was used for weighted combination. If there is heterogeneity 
of the 5 studies, the random effect model is used for weighted combination, and 
finally the meta-analysis forest map and funnel map are drawn. 

3. Results 
Meta-Analysis of RSV Infection in Acute Attack Stage and the  
Remission Period of Childhood Asthma 

We searched the articles from CNKI, Wanfang, Baidu, Chongqing VIP, Pumbed, 
GeenMedica database, and retrieved 17,100 related documents. After read the 
topics and abstracts, a total of 133 articles accorded with the topics and basic 
standards. After excluded the articles that could not extract data nor had incom-
plete data and poor article quality, 5 articles were included in Meta-analysis [8] 
[9] [10] [11] [12]. A total of 1707 subjects were included in the study, including 
881 cases in the case group and 826 cases in the control group. The basic cha-
racteristics of the included studies are shown in Table 1.  

There was no heterogeneity of all the articles (P > 0.05), so the fixed effect 
model was used to carry out combined analysis. The results showed that the 95% 
confidence interval of the combined OR value was 6.68 (5.06 - 8.82), (z = 13.38, 
P < 0.00001), as shown in Figure 2, which showed that the infection of RSV in 
acute attack stage is higher than the remission period. 
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Figure 2. Forest plot of the RSV infection in acute attack stage and the remission period of childhood asthma. 

 
Table 1. Basic features of inclusive articles. 

Number Author Year Method 
Case group 

(n/N) 
Control group 

(n/N) 

1 Feng Jingqiao 2016 Immunofluorescence 17/103 2/52 

2 Fan Ruyan 2015 Immunofluorescence 154/367 39/403 

3 Zheng Jieli 2016 Immunofluorescence 111/246 23/246 

4 
5  

Zou Yingxue 
Pan Junxiu 

2003 
2015 

m-RT-PCR 
Immunofluorescence 

17/103 
32/67 

2/52 
9/73 

 
The random effect model was used to analyze 5 literatures. The OR value 

(95% CI) was 6.72 (5.09 - 8.86) (Z = 13.49, P < 0.00001), which was consistent 
with the results of fixed effect model, so suggesting that the results of this study 
are reliable. 

The funnel chart was drawn using Revman5.3 software (Figure 3). This result 
showed that the shape is basically symmetrical and showed inverted funnel fig-
ure.  

4. Discussion 

There are reports that respiratory syncytial virus is closely related to airway 
hyperresponsiveness, asthma attack and recurrent wheezing. Respiratory infec-
tion is the most common cause of wheezing in children under 3 years old, ac-
counting for 84.4% of the total wheezing cases. Respiratory syncytial virus is the 
main cause of wheezing related to virus infection in children with wheezing, ac-
counting for 85.3% [13]. Some studies believe that the mechanism of recurrent 
wheezing caused by RSV is through stimulating the body to produce IgE, which 
can mediate type I allergy and cause asthma attack [14] [15], and also through 
destroying cilia and columnar epithelial cells on the surface of the airway, in-
creasing permeability, causing airway hyperreactivity, enhancing airway sensi-
tivity to allergens [16], decreasing the excitability of respiratory β receptor or de-
stroying cholinergic receptor, increasing the excitability of vagus nerve reaction 
in the airway [17].  

This study explored that there is a close relationship between respiratory syn-
cytial virus infection and acute attack of asthma in children. Through analyzing  
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Figure 3. Funnel plot of the RSV infection in acute attack stage and the remission period 
of childhood asthma. 
 
the whole group, the results showed that the infection rate in the case group is 
significantly higher than the control group, and the difference is highly statisti-
cally significant (P < 0.00001). Meta-analysis results of 5 literature studies 
showed that RSV infection rate in the case group is higher than the control 
group. The 95% confidence interval of the combined OR value of each study is 
6.68 (5.06 - 8.82), (z = 13.38, P < 0.00001), in which the experimental group is 
higher than the control group of the childhood asthma. Funnel plot is basically 
symmetrical and has no bias.  

The occurrence of childhood asthma is related to a variety of factors, such as 
bacterial or viral infection, air environmental impact, allergen contact, and so 
on. Related meta-analysis documents have counted other causes of childhood 
asthma, such as the correlation between asthma and vitamin D, the relationship 
between gene polymorphism and asthma occurrence, the evaluation of envi-
ronmental factors on asthma occurrence and so on. However, through a syste-
matic evaluation of the literature on the respiratory syncytial virus infection in 
the childhood asthma, it can be preliminarily confirmed that during the acute 
attack of asthma, the infection rate of RSV is higher than remission period. 
Therefore, we think that the infection degree of RSV can be used as one of the 
indicators of the severity of asthma in children, and can be used to detect the 
clinical diagnosis and treatment. Once children's asthma is diagnosed, RSV an-
tibody can be routine detected. Although the amount of literature included in 
this study is limited, this result still provides favorable evidence for clinical pre-
vention and treatment of children's bronchial asthma, and provides a certain 
theoretical basis for prevention and targeted treatment of asthma.  
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