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Descriptive Analysis of Surgical Treatment Efficacy Based on 
A Novel Categorical Scale for Patients with Epilepsy  
Accompanying Mental Symptoms

Abstract

Objective: To compare the effects of different surgical strategies 
in patients with various types of epilepsy accompanying mental 
symptoms.

Methods: The clinical and follow-up data of 65 patients with 
epilepsy accompanying mental symptoms admitted to our depart-
ment from January 2014 to December 2016 were retrospectively 
analyzed. Patients were categorized into two types using self-made 
evaluation scales based on the degree of correlation between their 
mental symptoms and seizures. Type I (n=28) exhibited a high cor-
relation and was treated with a combined craniotomy, while Type 
II (n=37), characterized by a low correlation, underwent treatment 
using multi-target stereotactic radiofrequency thermocoagulation.

Results: (1) the ORR was 90.77%, while the RR was 89.29% and 
91.89% in type and type patients, respectively; (2) the ORR for 
epilepsy treatment was 86.15%, the RR was 89.29% and 83.78% in 
patients of type and respectively; (3) the total scores significantly 
decreased in BPRS, SAPS, and SANS after surgery, and there were 
significant statistical differences compared with those before sur-
gery (P<0.05).

Conclusion: (1) Active surgical treatment significantly reduces 
the frequency of epileptic seizures, alleviates mental symptoms, 
and improves quality of life for patients with epilepsy accompanying 
mental symptoms; (2) The self-made evaluation scale contributes to 
selecting the appropriate surgical method and predicts a favorable 
prognosis.
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Introduction

Epilepsy accompanying mental symptoms is a type of men-
tal disorder closely related to epileptic seizures, with psychiat-
ric symptoms that may occur before, during, after, or between 
seizures [1-3]. Currently, there is no complete consensus, both 
domestically and internationally, on how to classify epilepsy 
accompanying mental symptoms. There is currently no stan-
dardized classification system based on the strength of the cor-
relation between epileptic seizures and psychiatric symptoms 
[4,5]. We believe that such a system would be highly beneficial 
in guiding treatment methods, including surgical procedures. In 
previous treatment concepts, epileptic mental disorders were 
mainly addressed with anti-seizure and anti-psychotic medica-
tions, which could help most patients achieve a good prognosis 

[6]. However, some patients still experience stubborn seizures 
and mental disorders that are challenging to treat. In recent 
years, with the advancement of inspection techniques such as 
EEG and fMRI, abnormal manifestations in local blood flow and 
metabolism of brain tissues can be detected more sensitively 
and effectively, thereby significantly improving surgeons' abil-
ity to locate epileptic foci [7,8]. Based on this, with changes in 
treatment concepts, the application scope of stereotactic ra-
diofrequency thermocoagulation has continuously expanded, 
providing a new treatment option for patients with epileptic 
mental disorders [9,10]. In this study, we used a self-made rat-
ing scale to classify patients with epileptic mental disorders and 
select surgical plans accordingly. The clinical practicality of the 
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self-made rating scale and the effectiveness of surgical treat-
ment of epileptic mental disorders were discussed by analyzing 
the impact of different surgical plans on patient prognosis.

Data and Methods

Patient Data

Sixty-five patients with epilepsy accompanying mental 
symptoms who underwent surgical treatment in our depart-
ment from January 2014 to December 2016 were selected as 
the study subjects. The inclusion criteria were as follows: (1) 
the presence of psychiatric symptoms for more than 5 years, 
severe or with a history of suicidal tendencies for more than 
3 years, taking at least three different types of antipsychotic 
drugs, each in sufficient dosage and duration; (2) experienc-
ing at least two epileptic seizures per month, receiving formal 
treatment with at least three first-line antiepileptic drugs, with 
prescribed blood drug concentrations and without serious drug 
side effects, and still being unable to control epileptic seizures 
that affect daily life after more than 5 years of continuous treat-
ment; (3) age between 18 and 60 years; (4) no apparent mental 
decline or brain atrophy; (5) no other major diseases that would 
prevent surgery; (6) the patient and family members agreed to 
undergo surgical treatment. This study has been approved by 
the hospital ethics committee (refer to Table 2 for specific pa-
tient information).

Preoperative Assessment and Classification

Preoperative imaging and Video Electroencephalogram 
(VEEG) examinations were conducted on patients to accurately 
locate the epileptic focus. Mental symptoms were evaluated us-
ing the Brief Psychiatric Rating Scale (BPRS), Positive and Nega-
tive Syndrome Scale (PANSS), Scale for the Assessment of Nega-
tive Symptoms (SANS), and Mini-Mental State Examination 
(MMSE) [11-14]. Based on our department's self-made clas-
sification scale for epilepsy accompanying mental symptoms 
(Table 3), patients with epilepsy accompanying mental symp-
toms were divided into two types: Type I, with a total score of 
7-9 and a strong correlation between the appearance of mental 
symptoms and epileptic seizures, underwent combined crani-
otomy surgery; Type II, with a total score of 3-6 and an inability 
to locate the epileptic foci accurately, underwent stereotactic 
multi-targeted radiofrequency ablation surgery.

Surgical Methods

The combined craniotomy surgery consists of various pro-
cedures, including seizure focus resection or Anterior Temporal 
Lobectomy (ATL), anterior callosotomy, and medial cingulate 
cauterization [12,15,16]. Stereotactic radiofrequency thermo-
coagulation: all type II patients routinely undergo a standard 
procedure that includes comprehensive ablation of the bilat-
eral amygdala, bilateral corpus callosum, and bilateral anterior 
cingulate gyrus. Additionally, the unilateral hippocampus or 
Forel-H area is ablated simultaneously based on the patient's 
EEG changes and seizure characteristics [10,17,18]. The criteria 
for selecting whether to destroy the unilateral hippocampus or 
Forel-H area are as follows: (1) The presence of spikes or spike-
and-slow waves in the frontal or temporal lobe on one side, 
along with partly generalized seizures, indicates that the ipsi-
lateral hippocampus is the target. (2) If spikes or spike-and-slow 
waves are manifested on both sides but primarily on one side in 
patients with generalized seizures, the ipsilateral Forel-H area is 
selected. In contrast, the ipsilateral hippocampus is chosen in 
patients with partial seizures. (3) When the EEG displays diffuse 

alterations on both sides, the Forel-H area on the right side may 
be affected [19].

Evaluation of Treatment Effectiveness 

After a 36-month follow-up, the surgical efficacy was evalu-
ated from three aspects: overall efficacy, therapeutic efficacy of 
epilepsy, and efficacy in treating psychiatric symptoms. (1) Refer-
ring to the Requirements for Modern Neurosurgical Treatment 
of Psychiatric Disorders formulated by the National Neurosur-
gery Collaboration Group of China and The Global Assessment 
Scale (GAS), the evaluation of overall efficacy was classified 
into five categories: 1) recovery, 2) significant improvement, 
3) improvement, 4) ineffective, 5) deterioration [20] (Table 1). 
For statistical analysis, recovery, significant improvement, and 
improvement were grouped to indicate treatment effective-
ness. (2) According to the criteria proposed by the International 
League Against Epilepsy (ILAE) (Table 4) [21,22], the postopera-
tive treatment efficacy of epilepsy was divided into five catego-
ries: satisfactory (ILAE class 1-2), significant improvement (ILAE 
class 3), improvement (ILAE class 4), no improvement (ILAE 
class 5), and deterioration (ILAE class 6). (3) Patients' Cognitive 
function, mental status, and intellectual level were evaluated 
using BPRS, SAPS, SANS, and MMSE scales and compared with 
the preoperative state [23].

Statistical Methods

All data were analyzed using SPSS 23.0 statistical software. 
Metric data were presented in the form of mean ± standard 
deviation and compared using a t-test, while count data were 
tested using a chi-square test. A significance level of P<0.05 in-
dicates statistical significance.

Result and Conclusion

Comparison of overall treatment efficacy between two types 
of patients.
Table 1: Classification of Overall Efficacy.

Outcome  
classification

GAS Definition

I. Recovery 91-100

The symptoms have completely resolved, and 
normal neurological function has been restored, 
allowing for the ability to adapt to daily life with-
out further treatment.

II. Significant 
improvement

71-90

Symptoms significantly subsided, and nerve 
function has largely returned to normal, enabling 
adaptation to daily life without necessitating any 
further treatment. Alternatively, maintenance 
medication, equivalent to a daily dose of 100mg 
Clozapine, can be administered to achieve Class 
I levels.

III. Improvement 51-70

The symptoms may only be alleviated, neurologi-
cal deficits may manifest, difficulties in adapting 
to daily life may arise, or a class II level of im-
provement can be achieved with higher dosages 
of medication.

IV. Ineffective 21-50 The symptoms remain unchanged.

V. Deterioration 1-20 The exacerbation of symptoms.

Table 2: Basic Information of 65 Patients with Epilepsy accompanying 
Mental Symptoms.

Type I Type II P value Total

Gender
Male 17(60.71%) 23(62.16%)

0.14
40(61.54%)

Female 11(39.29%) 14(37.84%) 25(38.46%)

Age 28.36 ± 8.34 29.22 ± 7.58 0.67 28.85 ± 7.86

Duration 9.29 ± 3.38 10.14 ± 4.20 0.38 9.77 ± 3.83
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The overall effective rate of treatment for a cohort of 65 
patients was 90.77%. The effective rate for Type I patients was 
89.29%, whereas for Type II patients, it was 91.89% (Refer to 
Table 5).

Comparison of the treatment efficacy of epilepsy

The overall effectiveness rate of epilepsy control in 65 pa-
tients was 86.15%, with a rate of 89.29% for type I patients and 
83.78% for type II patients (Refer to Table 6).

Comparison of therapeutic efficacy for psychiatric symp-
toms

Two weeks after surgery, the patients' BPRS, SAPS, and SANS 
scores were all lower than pre operation, with significant statis-
tical differences (P<0.001), indicating a considerable remission 
in postoperative psychiatric symptoms. There was no significant 
difference in the score of the Mini-Mental State Examination 
between pre-operation and post-operation (p=0.158), indicat-
ing that the surgery did not significantly affect patients' intel-
ligence.

The complete control rate of epilepsy in Type I patients un-
dergoing combined craniotomy surgery was 42.86% (12/28), 
which was higher than that of Type II patients who underwent 
stereotactic surgery (16.22%, 6/37), with a significant statisti-
cal difference (p<0.05). The composition disparity between 
the two types of patients bears a close relation to this result. 
Those patients who underwent craniotomy surgery presented 
with less complex conditions, including a brief medical history, 
a single focus of epilepsy, and distinct localization. Removing 
the epilepsy focus is proven to be more effective in managing 
epilepsy compared to destructive or blocking surgeries. These 
findings align with prior research and suggest that combined 
craniotomy surgery is a viable option when the localization 
of epilepsy is clear. The complete control rate for the mental 
symptoms of Type II patients who underwent stereotactic sur-
gery was 32.43% (12/37), higher than that of Type I patients 
who underwent combined craniotomy surgery (17.86%, 5/28). 
However, after performing the chi-square test, this difference 
was not statistically significant (P>0.05). Nonetheless, the group 
that underwent stereotactic surgery still showed a relatively 
high success rate in controlling mental disorder symptoms. 
Notably, patients selected for stereotactic surgery had more 
severe symptoms and less accurate localization of the epilep-
tic focus. This suggests that the two surgical techniques have 
different priorities and that choosing the appropriate surgical 
method is crucial.

Surgical Complications

The postoperative complications of 65 patients included (Re-
fer to Table 8): 15 patients representing hyperthermia, with 6 
categorized as Type I and 9 as Type II; 31 patients representing 
urinary incontinence, with 12 classified as Type I and 19 as Type 
II; 37 patients representing disorientation, with 15 categorized 
as Type I and 22 as Type II; 6 patients representing unilateral 
limb weakness, with 2categorized as Type I and 4 as Type II; 
there was only 1 patient of Type I representing aphasia. Most 
of the abovementioned complications were temporary and re-
solved within 3-10 days after the surgery. After stereotactic sur-
gery, only one patient with unilateral limb weakness took longer 
to recover, which took about a month. However, no significant 
neurological problems were left after the craniotomy and ste-
reotactic surgery.

Table 3: Self-made Classification Scale for Epilepsy accompanying 
Mental Symptoms.

Item Definition Assignment Score
Total 
score

A. The relation-
ship between 
psychiatric 
manifestations 
and epileptic 
seizures

A1 No relation: Interictal 
psychoses

1

A2 Alternative: Para-ictal 
psychoses (Forced nor-
malization)

2

A3 Close relation: Peri-
ictal psychoses (including 
preictalictal and postictal 
psychoses)

3

B. Imaging 
examination

B1 No definite abnormali-
ties

1

B2 Bilateral abnormalities 
that cannot be clearly 
located as the epilepto-
genic focus or unilateral 
abnormalities that are 
inconsistent with the EEG

2

B3 Unilateral abnormality 
consistent with the EEG

3

C. Electroen-
cephalogram

C1 No definite abnormali-
ties

1

C2 Bilateral abnormalities 
or inability to locate the 
epileptic focus.

2

C3 Unilateral abnormality 
with clear epileptogenic 
focus localization

3

Type I, with a total score of 7-9; Type II, with a total score of 3-6. If the total 
score calculation results in A3+B2+C2 still being classified as Type II.
Table 4: The International League Against Epilepsy Classification of 
Outcome.

Outcome  
classification

ILAE Definition

Satisfaction
1 Completely seizure free; no auras

2 Only auras; no other seizures

Significantly 
improvement

3 One to three seizure days per year; ± auras

Improvement 4
Four seizure days per year to 50% reduction of  
baseline seizure days; ± auras

No  
improvement

5
Less than 50% reduction of baseline seizure days to 
100% increase of baseline seizure days; ± auras

Deterioration 6
More than 100% increase of baseline seizure days; 
± auras

Table 5: Comparison of overall postoperative efficacy in 65 patients with epileptic mental disorders.

Effectiveness
Total Response rate

Recovery
Significant 

improvement
Improvement Ineffectiveness Deterioration

Type 5 12 8 3 0 28 89.29%

Type 12 15 7 3 0 37 91.89%

Total 17 27 15 6 0 65 90.77%



Submit your Manuscript | www.austinpublishinggroup.com Austin J Neurol Disord Epilepsy. 10(1): id1054 (2024) - Page - 04

Austin Publishing Group

Discussion

The classification standards of epileptic mental disorders re-
main non-uniform at present. Some scholars have categorized 
patients as epileptic or non-epileptic based on the temporal re-
lationship between psychiatric symptoms and seizures [24,25]. 
The selection of surgical programs is based on this classifica-
tion. However, epileptic mental disorders present with a com-
plex array of symptoms. Consequently, this simple classification 
system cannot fully reflect the clinical characteristics and treat-
ment focus of the disease. To address this challenge, we cre-
ated our own classification scale for mental disorders related 
to epilepsy. We assigned values to the correlation between 
psychiatric symptoms and epileptic seizures, imaging findings, 
and EEG results. Patients were classified into Type I and Type II 
based on the total score. This approach guided the selection of 
surgical methods. We utilized this scale to classify 65 patients 
with epileptic mental disorders in our research and developed 
surgical plans accordingly. Our approach has been proven highly 
effective, with a remarkable success rate of 90.77%. This dem-
onstrates not only the efficacy of our strategy but also its practi-
cal applicability.

The primary surgical treatments for refractory focal epilepsy 
are Epilepsy Lesion Resection (ELR) or Anterior Temporal Lobec-
tomy (ATL) [8,26,27]. Certain scholars propose that epileptic 
seizures are responsible for epileptic mental disorders [4,28]. 
Consequently, surgically removing the epileptic focus can ame-
liorate both the epilepsy and psychiatric symptoms of patients. 
Nevertheless, it is essential to keep in mind that there are still 
cases where simply resecting the epileptic focus may not suffice 
to effectively manage both the seizure and psychiatric symp-
toms [29]. Stereotactic surgery in psychosurgery frequently 
targets the corpus callosum and cingulate gyrus, as these struc-
tures have been found to be highly effective in controlling im-
pulsive behavior, blocking the diffusion pathway of epileptic 
discharge, and reducing the frequency and severity of epileptic 
seizures, or even altering the type of seizure [23]. The destruc-
tion of these targets has been shown to significantly impact the 
clinical outcomes of patients with these conditions [16]. There-
fore, the combined operation of ELR or ATL + anterior calloso-
tomy + medial cingulate cauterization is used to treat type I epi-
leptic mental disorders. This approach can effectively address 
epilepsy while controlling psychiatric symptoms and alleviate 

Table 6: Comparison of the effect of postoperative epilepsy control in 65 patients.
Effectiveness

Total Response rate
Satisfactory Significant improvement Improvement No improvement Deterioration

Type 12 7 6 2 1 28 89.29%

Type 6 15 10 4 2 37 83.78%

Total 18 22 16 6 3 65 86.15%

Table 7: Comparison of the scores on psychological measurement 
scales before and 2 weeks after surgery.

Item Pre-surgery Post-surgery (2 weeks) t value p value

BPRS 61.94±13.68 41.89±7.77 10.28 <0.001

SAPS 68.49±13.20 29.69±4.69 22.33 <0.001

SANS 41.32±10.22 24.57±4.55 12.07 <0.001

MMSE 24.58±3.15 25.33±2.86 -1.42 0.158
Table 8: Postoperative complications of 65 patients.

Group
Complications n(%)

Hyperpyrexia
Urinary  

incontinence
Disorienta-

tion
Unilateral
weakness

Aphasia

Type I 6(21.43) 12(42.86) 15(53.57) 2(7.14) 1(3.6)

Type II 9(24.32) 19(51.35) 22(59.46) 4(10.81) 0(0)

Total 15(23.08) 31(47.69) 37(56.92) 6(9.23) 1(1.54)

both conditions through only one operation. Additionally, the 
combined operation technology has become increasingly ma-
ture and basically does not increase additional complications. 
This significantly reduces the economic burden on patients and 
is more suitable for patients with a clear epileptic focus.

Patients categorized as Type II exhibit no discernible pattern 
regarding the time consistency between psychiatric symptoms 
and epileptic seizures [30]. The most salient feature of this pa-
tient subtype is the persistence of mental disorders. Even when 
epileptic seizures are in remission, psychiatric symptoms do not 
exhibit significant improvement and, in certain instances, may 
even gradually worsen. This may be attributed to prolonged 
seizures causing damage to brain function. The persistence of 
symptoms after the onset of mental disorders demonstrates 
only a weak correlation with subsequent seizures. Most pa-
tients do not show any abnormality in imaging examination, and 
their EEG shows diffuse changes on both sides, making it chal-
lenging to locate the epileptogenic focus accurately. Therefore, 
stereotactic radiofrequency thermocoagulation has become an 
alternative surgery for such patients. This method is more accu-
rate in positioning and can achieve bilateral multi-targets simul-
taneously [31,32]. There is no uniform standard for selecting 
and combining targets for treating epileptic mental disorders. 
However, a scientific and reasonable selection and combination 
of targets can help improve surgical efficacy and clinical symp-
toms [33]. Korzenev utilized cingulate gyrus + anterior capsular 
+ amygdala destruction in patients with epilepsy and intracta-
ble OCD, while Sramka employed anterior hypothalamus and 
amygdala destruction in patients with epilepsy and aggressive 
behavior [34,35]. In China, Liang Shuli et al. administered a 
multi-target combination of bilateral cingulate gyrus, amygdala, 
inner capsule forelimbs, hippocampus, or Forel-H region to ad-
dress epileptic mental disorders [36]. We chose a combination 
of commonly targeted areas with positive outcomes. We de-
stroyed the bilateral amygdala, bilateral corpus callosum, and 
cingulate gyrus for type II patients [37,38]. We also destroyed 
one side of the hippocampus or Forel-H region based on EEG 
changes and seizure characteristics [39,40]. The effective rates 
for treating epilepsy and mental disorders were 83.78% and 
91.89%, respectively. These results indicate that stereotactic 
radiofrequency thermocoagulation is an effective method for 
controlling epilepsy and mental disorders.

Apart from surgical treatment for epilepsy patients with men-
tal disorders, addressing their mental health issues is equally 
important [41,42]. Regrettably, some families exhibit a lack of 
attentiveness toward the psychological well-being of patients 
and may, in some cases, choose to abandon them. Due to long-
term isolation from society, patients with epilepsy and mental 
disorders often face challenges in interpersonal communica-
tion, weak adaptability, language communication barriers, and 
other difficulties. Even if surgical intervention achieves positive 
results, it remains difficult for them to reintegrate into society 
in a short period.  Reasonably increasing the time spent with 
caregivers and proactive psychological intervention are condu-
cive to getting patients out of psychological difficulties, avoid-
ing feelings of inferiority, reshaping the desire for a better life, 
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establishing confidence in overcoming pain, and enabling them 
to actively cooperate with treatment to promote the recovery 
of disease Therefore, medical staff should prioritize the mental 
health of patients and provide timely psychological counseling 
during routine surgical treatment and clinical nursing. It is also 
essential to communicate with the patient's family members 
to explain the significance of family psychological intervention. 
This will guide the family members to provide more care and 
psychological support, reduce the possibility of accidents, and 
work together towards the patient's speedy recovery and re-
turn to society.

References

1. Mula M, Monaco F. Ictal and peri-ictal psychopathology. Behav 
Neurol. 2011; 24: 21-5.

2. Calle-Lopez Y, Ladino LD, Benjumea-Cuartas V, Castrillon-Velilla 
DM, Tellez-Zenteno JF, Wolf P. Forced normalization: A system-
atic review. Epilepsia. 2019; 60: 1610-1618.

3. Hilger E, Zimprich F, Pataraia E, Aull-Watschinger S, Jung R, 
Baumgartner C, et al. Psychoses in epilepsy: A comparison of 
postictal and interictal psychoses. Epilepsy Behav. 2016; 60: 58-
62.

4. Kanner AM. Psychiatric comorbidities in epilepsy: Should they 
be considered in the classification of epileptic disorders? Epi-
lepsy Behav. 2016; 64: 306-308.

5. Matsuura M, Adachi N, Oana Y, Okubo Y, Hara T, Onuma T. Pro-
posal for a new five-axis classification scheme for psychoses of 
epilepsy. Epilepsy Behav. 2000; 1: 343-52.

6. Nadkarni S, Arnedo V, Devinsky O. Psychosis in epilepsy patients. 
Epilepsia. 2007; 48: 17-9.

7. Goodkind M, Eickhoff SB, Oathes DJ, Jiang Y, Chang A, Jones-
Hagata LB, et al. Identification of a common neurobiological 
substrate for mental illness. JAMA Psychiatry. 2015; 72: 305-15.

8. Park YS, Sammartino F, Young NA, Corrigan J, Krishna V, Rezai 
AR. Anatomic Review of the Ventral Capsule/Ventral Striatum 
and the Nucleus Accumbens to Guide Target Selection for Deep 
Brain Stimulation for Obsessive-Compulsive Disorder. World 
Neurosurg. 2019; 126: 1-10.

9. Neumaier F, Paterno M, Alpdogan S, Tevofouet EE, Schneider T, 
Hescheler J, et al. Surgical Approaches in Psychiatry: A Survey of 
the World Literature on Psychosurgery. World Neurosurg. 2017; 
97: 603-634 e8.

10. Gross RE, Stern MA, Willie JT, Fasano RE, Saindane AM, Soares 
BP, et al. Stereotactic laser amygdalohippocampotomy for me-
sial temporal lobe epilepsy. Ann Neurol. 2018; 83: 575-587.

11. Gault JM, Davis R, Cascella NG, Saks ER, Corripio-Collado I, An-
derson WS, et al. Approaches to neuromodulation for schizo-
phrenia. J Neurol Neurosurg Psychiatry. 2018; 89: 777-787.

12. Huang P, Zheng-Dao D, Sun BM, Pan YX, Zhang J, Wang T, et al. 
Bilateral anterior capsulotomy enhances medication compli-
ance in patients with epilepsy and psychiatric comorbidities. 
CNS Neurosci Ther. 2019; 25: 824-831.

13. Barber S, Olotu U, Corsi M, Cipriani A. Clozapine combined with 
different antipsychotic drugs for treatment-resistant schizophre-
nia. Cochrane Database Syst Rev. 2017; 3: CD006324.

14. Tadokoro Y, Oshima T, Kanemoto K. Interictal psychoses in 
comparison with schizophrenia--a prospective study. Epilepsia. 
2007; 48: 2345-51.

15. Jobst BC, Cascino GD. Resective epilepsy surgery for drug-resis-
tant focal epilepsy: a review. JAMA. 2015; 313: 285-93.

16. Flor-Henry P. Psychosis and temporal lobe epilepsy. A controlled 
investigation. Epilepsia. 1969; 10: 363-95.

17. Agarwal P, Sarris CE, Herschman Y, Agarwal N, Mammis A. Schizo-
phrenia and neurosurgery: A dark past with hope of a brighter 
future. J Clin Neurosci. 2016; 34: 53-58.

18. De Ridder D, Vanneste S, Gillett G, Manning P, Glue P, Langguth 
B. Psychosurgery Reduces Uncertainty and Increases Free Will? 
A Review. Neuromodulation. 2016; 19: 239-48.

19. Hader WJ, Tellez-Zenteno J Fau - Metcalfe A, Metcalfe A Fau - 
Hernandez-Ronquillo L, et al. Complications of epilepsy surgery: 
a systematic review of focal surgical resections and invasive EEG 
monitoring. (1528-1167 (Electronic)) (In eng).

20. Endicott J, Spitzer RL, Fleiss JL, Cohen J. The global assessment 
scale. A procedure for measuring overall severity of psychiatric 
disturbance. Arch Gen Psychiatry. 1976; 33: 766-71.

21. Scheffer IE, Berkovic S, Capovilla G, Connolly MB, French J, Guil-
hoto L, et al. ILAE classification of the epilepsies: Position paper 
of the ILAE Commission for Classification and Terminology. Epi-
lepsia. 2017; 58: 512-521.

22. Wieser HG, Blume WT, Fish D, Goldensohn E, Hufnagel A, King D, 
et al. Proposal for a New Classification of Outcome with Respect 
to Epileptic Seizures Following Epilepsy Surgery. Epilepsia. 2008; 
42: 282-286.

23. Nucifora FC, Jr., Woznica E, Lee BJ, Cascella N, Sawa A. Treatment 
resistant schizophrenia: Clinical, biological, and therapeutic per-
spectives. Neurobiol Dis. 2019; 131: 104257.

24. Blaszczyk B, Czuczwar SJ. Epilepsy coexisting with depression. 
Pharmacol Rep. 2016; 68: 1084-92.

25. Kanner AM, Barry JJ. Is the Psychopathology of Epilepsy Differ-
ent from That of Nonepileptic Patients? Epilepsy Behav. 2001; 
2: 170-186.

26. Keezer MR, Sisodiya SM, Sander JW. Comorbidities of epilepsy: 
current concepts and future perspectives. Lancet Neurol. 2016; 
15: 106-15.

27. Kwan P, Arzimanoglou A, Berg AT, Brodie MJ, Hauser WA, Math-
ern G, et al. Definition of drug resistant epilepsy: consensus 
proposal by the ad hoc Task Force of the ILAE Commission on 
Therapeutic Strategies. Epilepsia. 2010; 51: 1069-77.

28. Shukla G, Singh S, Goyal V, Gaikwad S, Srivastava A, Bal CS, et al. 
Prolonged preictal psychosis in refractory seizures: a report of 
three cases. Epilepsy Behav. 2008; 13: 252-5.

29. von Lehe M, Wellmer J, Urbach H, Schramm J, Elger CE, Clus-
mann H. Insular lesionectomy for refractory epilepsy: manage-
ment and outcome. Brain. 2009; 132: 1048-56.

30. Teixeira AL. Peri-Ictal and Para-Ictal Psychiatric Phenomena: A 
Relatively Common Yet Unrecognized Disorder. In: Jones NC, 
Kanner AM, eds. Psychiatric and Behavioral Aspects of Epilepsy: 
Current Perspectives and Mechanisms. Cham: Springer Interna-
tional Publishing. 2022; 55: 171-181.

31. Leiphart JW, Valone FH, 3rd. Stereotactic lesions for the treat-
ment of psychiatric disorders. J Neurosurg. 2010; 113: 1204-11.

32. Youngerman BE, Khan FA, McKhann GM. Stereoelectroencepha-
lography in epilepsy, cognitive neurophysiology, and psychiatric 
disease: safety, efficacy, and place in therapy. Neuropsychiatr 
Dis Treat. 2019; 15: 1701-1716.

https://pubmed.ncbi.nlm.nih.gov/21447894/
https://pubmed.ncbi.nlm.nih.gov/21447894/
https://pubmed.ncbi.nlm.nih.gov/31260102/
https://pubmed.ncbi.nlm.nih.gov/31260102/
https://pubmed.ncbi.nlm.nih.gov/31260102/
https://pubmed.ncbi.nlm.nih.gov/27179193/
https://pubmed.ncbi.nlm.nih.gov/27179193/
https://pubmed.ncbi.nlm.nih.gov/27179193/
https://pubmed.ncbi.nlm.nih.gov/27179193/
https://pubmed.ncbi.nlm.nih.gov/27884642/
https://pubmed.ncbi.nlm.nih.gov/27884642/
https://pubmed.ncbi.nlm.nih.gov/27884642/
https://pubmed.ncbi.nlm.nih.gov/12609165/
https://pubmed.ncbi.nlm.nih.gov/12609165/
https://pubmed.ncbi.nlm.nih.gov/12609165/
https://pubmed.ncbi.nlm.nih.gov/18047594/
https://pubmed.ncbi.nlm.nih.gov/18047594/
https://pubmed.ncbi.nlm.nih.gov/25651064/
https://pubmed.ncbi.nlm.nih.gov/25651064/
https://pubmed.ncbi.nlm.nih.gov/25651064/
https://pubmed.ncbi.nlm.nih.gov/30790738/
https://pubmed.ncbi.nlm.nih.gov/30790738/
https://pubmed.ncbi.nlm.nih.gov/30790738/
https://pubmed.ncbi.nlm.nih.gov/30790738/
https://pubmed.ncbi.nlm.nih.gov/30790738/
https://pubmed.ncbi.nlm.nih.gov/29420840/
https://pubmed.ncbi.nlm.nih.gov/29420840/
https://pubmed.ncbi.nlm.nih.gov/29420840/
https://pubmed.ncbi.nlm.nih.gov/29242310/
https://pubmed.ncbi.nlm.nih.gov/29242310/
https://pubmed.ncbi.nlm.nih.gov/29242310/
https://pubmed.ncbi.nlm.nih.gov/30868752/
https://pubmed.ncbi.nlm.nih.gov/30868752/
https://pubmed.ncbi.nlm.nih.gov/30868752/
https://pubmed.ncbi.nlm.nih.gov/30868752/
https://pubmed.ncbi.nlm.nih.gov/28333365/
https://pubmed.ncbi.nlm.nih.gov/28333365/
https://pubmed.ncbi.nlm.nih.gov/28333365/
https://pubmed.ncbi.nlm.nih.gov/17666070/
https://pubmed.ncbi.nlm.nih.gov/17666070/
https://pubmed.ncbi.nlm.nih.gov/17666070/
https://pubmed.ncbi.nlm.nih.gov/25602999/
https://pubmed.ncbi.nlm.nih.gov/25602999/
https://pubmed.ncbi.nlm.nih.gov/5256909/
https://pubmed.ncbi.nlm.nih.gov/5256909/
https://pubmed.ncbi.nlm.nih.gov/26899938/
https://pubmed.ncbi.nlm.nih.gov/26899938/
https://pubmed.ncbi.nlm.nih.gov/26899938/
https://pubmed.ncbi.nlm.nih.gov/938196/
https://pubmed.ncbi.nlm.nih.gov/938196/
https://pubmed.ncbi.nlm.nih.gov/938196/
https://pubmed.ncbi.nlm.nih.gov/28276062/
https://pubmed.ncbi.nlm.nih.gov/28276062/
https://pubmed.ncbi.nlm.nih.gov/28276062/
https://pubmed.ncbi.nlm.nih.gov/28276062/
https://onlinelibrary.wiley.com/doi/full/10.1046/j.1528-1157.2001.35100.x
https://onlinelibrary.wiley.com/doi/full/10.1046/j.1528-1157.2001.35100.x
https://onlinelibrary.wiley.com/doi/full/10.1046/j.1528-1157.2001.35100.x
https://onlinelibrary.wiley.com/doi/full/10.1046/j.1528-1157.2001.35100.x
https://pubmed.ncbi.nlm.nih.gov/30170114/
https://pubmed.ncbi.nlm.nih.gov/30170114/
https://pubmed.ncbi.nlm.nih.gov/30170114/
24.%09Blaszczyk B, Czuczwar SJ. Epilepsy coexisting with depression. Pharmacol Rep 2016;68(5):1084-92.
24.%09Blaszczyk B, Czuczwar SJ. Epilepsy coexisting with depression. Pharmacol Rep 2016;68(5):1084-92.
https://pubmed.ncbi.nlm.nih.gov/12609362/
https://pubmed.ncbi.nlm.nih.gov/12609362/
https://pubmed.ncbi.nlm.nih.gov/12609362/
https://pubmed.ncbi.nlm.nih.gov/26549780/
https://pubmed.ncbi.nlm.nih.gov/26549780/
https://pubmed.ncbi.nlm.nih.gov/26549780/
https://pubmed.ncbi.nlm.nih.gov/19889013/
https://pubmed.ncbi.nlm.nih.gov/19889013/
https://pubmed.ncbi.nlm.nih.gov/19889013/
https://pubmed.ncbi.nlm.nih.gov/19889013/
https://pubmed.ncbi.nlm.nih.gov/18314397/
https://pubmed.ncbi.nlm.nih.gov/18314397/
https://pubmed.ncbi.nlm.nih.gov/18314397/
https://pubmed.ncbi.nlm.nih.gov/19297505/
https://pubmed.ncbi.nlm.nih.gov/19297505/
https://pubmed.ncbi.nlm.nih.gov/19297505/
https://pubmed.ncbi.nlm.nih.gov/33728598/
https://pubmed.ncbi.nlm.nih.gov/33728598/
https://pubmed.ncbi.nlm.nih.gov/33728598/
https://pubmed.ncbi.nlm.nih.gov/33728598/
https://pubmed.ncbi.nlm.nih.gov/33728598/
https://pubmed.ncbi.nlm.nih.gov/20560726/
https://pubmed.ncbi.nlm.nih.gov/20560726/
https://pubmed.ncbi.nlm.nih.gov/31303757/
https://pubmed.ncbi.nlm.nih.gov/31303757/
https://pubmed.ncbi.nlm.nih.gov/31303757/
https://pubmed.ncbi.nlm.nih.gov/31303757/


Submit your Manuscript | www.austinpublishinggroup.com Austin J Neurol Disord Epilepsy. 10(1): id1054 (2024) - Page - 06

Austin Publishing Group

33. Soares MS, Paiva WS, Guertzenstein EZ, Amorim RL, Bernardo 
LS, Pereira JF, et al. Psychosurgery for schizophrenia: history and 
perspectives. Neuropsychiatr Dis Treat. 2013; 9: 509-15.

34. Shustin VA, Korzenev AV, Galanin IV. Psychosurgical approach in 
neurosurgery. Zh Vopr Neirokhir Im N N Burdenko. 2000: 23-7.

35. Sramka M, Pogády P, Csoková Z, Pogády J. Long-term results in 
patients with stereotaxic surgery for psychopathologic disor-
ders. Bratisl Lek Listy. 1992; 93: 364-6.

36. Liang S, Fan X, Chen F, Liu Y, Qiu B, Zhang K, et al. Chinese guide-
line on the application of anti-seizure medications in the periop-
erative period of supratentorial craniocerebral surgery. Ther Adv 
Neurol Disord. 2022; 15: 17562864221114357.

37. D’Astous M, Cottin S, Roy M, Picard C, Cantin L. Bilateral stereo-
tactic anterior capsulotomy for obsessive-compulsive disorder: 
long-term follow-up. J Neurol Neurosurg Psychiatry. 2013; 84: 
1208-13.

38. Langevin JP. The amygdala as a target for behavior surgery. Surg 
Neurol Int.  2012; 3: S40-6.

39. Ribas EC, Yagmurlu K, de Oliveira E, Ribas GC, Rhoton A. Micro-
surgical anatomy of the central core of the brain. J Neurosurg. 
2018; 129: 752-769.

40. Miocinovic S, Somayajula S, Chitnis S, Vitek JL. History, applica-
tions, and mechanisms of deep brain stimulation. JAMA Neurol. 
2013; 70: 163-71.

41. Bari AA, Mikell CB, Abosch A, Ben-Haim S, Buchanan RJ, Burton 
AW, et al. Charting the road forward in psychiatric neurosurgery: 
proceedings of the 2016 American Society for Stereotactic and 
Functional Neurosurgery workshop on neuromodulation for 
psychiatric disorders. J Neurol Neurosurg Psychiatry. 2018; 89: 
886-896.

42. Nuttin B, Wu H, Mayberg H, Hariz M, Gabriels L, Galert T, et 
al. Consensus on guidelines for stereotactic neurosurgery for 
psychiatric disorders. J Neurol Neurosurg Psychiatry. 2014; 85: 
1003-8.

https://pubmed.ncbi.nlm.nih.gov/23723702/
https://pubmed.ncbi.nlm.nih.gov/23723702/
https://pubmed.ncbi.nlm.nih.gov/23723702/
https://pubmed.ncbi.nlm.nih.gov/1393661/
https://pubmed.ncbi.nlm.nih.gov/1393661/
https://pubmed.ncbi.nlm.nih.gov/1393661/
https://pubmed.ncbi.nlm.nih.gov/35992894/
https://pubmed.ncbi.nlm.nih.gov/35992894/
https://pubmed.ncbi.nlm.nih.gov/35992894/
https://pubmed.ncbi.nlm.nih.gov/35992894/
https://pubmed.ncbi.nlm.nih.gov/23733922/
https://pubmed.ncbi.nlm.nih.gov/23733922/
https://pubmed.ncbi.nlm.nih.gov/23733922/
https://pubmed.ncbi.nlm.nih.gov/23733922/
https://pubmed.ncbi.nlm.nih.gov/22826810/
https://pubmed.ncbi.nlm.nih.gov/22826810/
https://pubmed.ncbi.nlm.nih.gov/29271710/
https://pubmed.ncbi.nlm.nih.gov/29271710/
https://pubmed.ncbi.nlm.nih.gov/29271710/
https://pubmed.ncbi.nlm.nih.gov/23407652/
https://pubmed.ncbi.nlm.nih.gov/23407652/
https://pubmed.ncbi.nlm.nih.gov/23407652/
https://pubmed.ncbi.nlm.nih.gov/29371415/
https://pubmed.ncbi.nlm.nih.gov/29371415/
https://pubmed.ncbi.nlm.nih.gov/29371415/
https://pubmed.ncbi.nlm.nih.gov/29371415/
https://pubmed.ncbi.nlm.nih.gov/29371415/
https://pubmed.ncbi.nlm.nih.gov/29371415/
https://pubmed.ncbi.nlm.nih.gov/24444853/
https://pubmed.ncbi.nlm.nih.gov/24444853/
https://pubmed.ncbi.nlm.nih.gov/24444853/
https://pubmed.ncbi.nlm.nih.gov/24444853/

	Abstract 
	Introduction
	Data and Methods 
	Patient Data 
	Preoperative Assessment and Classification 
	Surgical Methods 
	Statistical Methods 

	Result and Conclusion 
	Comparison of the treatment efficacy of epilepsy 
	Surgical Complications 

	Discussion
	References
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	Table 6
	Table 7
	Table 8

