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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.  
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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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