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Introduction: Epilepsy is a prevalent neurological condition that affects individuals of all ages and genders worldwide. Surgical
intervention for drug-resistant epilepsy has been found to improve quality of life, with patient independence being of utmost
importance.
Methods: The study was a retrospective and prospective cross-sectional study of 35 cases of drug-resistant temporal lobe
epilepsy. All patients were operated on by the primary author between May 2018 and September 2022. The study evaluated various
factors including clinical characteristics, electroencephalogram, magnetic resonance imaging, surgical outcomes, and
histopathology.
Results: The success rate of the surgeries (74.3%) is similar to those reported in high-income countries. 51.4% underwent selective
amygdalohippocampectomy for cases that localized to the mesial temporal lobe. Lateral/neocortical lesions underwent
lesionectomy (48.6%). Our study found a complication rate of 17.1%: meningitis (8.5%), trainset focal paralysis (2.9%), and soft
tissue infection (5.7%). There were no mortalities.
Conclusions: The article showcases an international collaborative effort that demonstrates the possibility of providing highly
effective and safe surgical care for temporal lobe epilepsy even in low-resource environments. The authors hope that this model can
be replicated in other areas with similar resource limitations.
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Introduction

Epilepsy is a prevalent neurological condition that affects indi-
viduals of all ages and sexes worldwide. Around 20–30% of
individuals with epilepsy suffer from drug-resistant epilepsy[1,2].
With 80% of cases attributed to it, temporal lobe epilepsy (TLE)
is the most frequent form of epilepsy among adults. Furthermore,
it has the highest rate of drug resistance, frequently leading to
surgical intervention being necessary[3,4]. A patient with drug-
resistant epilepsy is defined as someone who has not achieved
sustained seizure freedom despite undergoing adequate trials

of at least two tolerated, appropriately chosen, and properly
administered antiepileptic drug regimens. This includes both
monotherapies and combinations of medications. The diagnosis
of drug-resistant epilepsy is based on the definition established by
the International League Against Epilepsy (ILAE)[5]. Drug-resis-
tant epilepsy is often caused by lesions in the temporal lobe, with
hippocampal sclerosis, focal cortical dysplasia, and low-grade
brain tumours being the most common. Among these, hippo-
campal sclerosis is the primary cause of lesions in the medial
temporal lobe that lead to drug-resistant epilepsy[6,7]. TLE is
treated with medications, resection surgery, and vagus nerve
stimulation (VNS). Epilepsy surgery should be considered in all
patients with refractory epilepsy. Meanwhile, VNS provides
palliation of seizure reduction for patients with medically
refractory epilepsy, this is an expensive treatment and is used in
high-income countries. VNS is indicated for symptomatic loca-
lization-related epilepsy with multiple and bilateral independent
foci, symptomatic generalized epilepsy with diffuse epileptogenic
abnormalities, refractory idiopathic generalized epilepsy, failed
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intracranial epilepsy surgery, and other several reasons of con-
traindications to epilepsy surgery[8,9].

Surgery is a safe and highly effective treatment option for TLE,
with reported rates of seizure cessation ranging from 69 to 90%
after surgery. Long-term follow-up studies of up to 12 years have
demonstrated seizure cessation rates of 76.2% and 70.8%,
respectively[10,11,12]. To evaluate the impact of surgical inter-
vention on the quality of life of individuals with epilepsy caused
by temporal lobe damage, various assessment tools such as 36-
item Short Form Survey (SF-36) questionnaire or QOLIE-89-
/QOLIE-31 scales can be used. The SF-36 questionnaire, which is
widely used in many treatment centres globally, comprises 36
questions categorized into eight domains such as physical health,
mental health, social functioning, pain, energy, and general
health, among others, and can be administered both before and
after surgery[13,14]. Numerous epilepsy treatment centres world-
wide have conducted research on the impact of epilepsy on
quality of life. Seizure frequency, antiepileptic drugs, and
comorbidities have been identified as factors that negatively affect
quality of life. However, surgical intervention for drug-resistant
epilepsy has been found to improve quality of life, with patient
independence being of utmost importance.

Vietnam is a member of the ASEAN organization and is clas-
sified as a low-middle-income country, with a population of
approximately 99 million people[15]. In Vietnam, the incidence of
epilepsy is 4.4 per 1000 people, with a 95% CI ranging from 3.6
to 5.2[16]. A meta-analysis reported that the incidence of epilepsy
in Vietnam is four times higher (4.4 per 1000 people, 95% CI
3.6–5.2) than in Singapore (0.75 per 1000 people, 95% CI
0.73–0.77). However, the incidence of epilepsy in Vietnam is
quite similar to that of the United States (4.61 per 1000 people,
95% CI 4.34–4.9[17]. Epilepsy treatment in Vietnam has not
received enough attention, and there is still a large treatment
gap[18].

In Vietnam, after obtaining a basic medical degree, individuals
can pursue residency programs in neurosurgery. However, specia-
lized training in subspecialties such as epilepsy and preoperative
evaluation is currently not available in the country. To establish an
epilepsy surgery program in Vietnam, neurosurgeons and neurol-
ogists have received training as epilepsy fellows at renowned epi-
lepsy centres in Europe. Various educational programs and courses
are available for neurologists and neurosurgeons, covering a range
of subjects including electroencephalogram (EEG) and Stereo
Electro Encephalo Graphy interpretation, refractory epilepsy man-
agement, preoperative evaluation of epilepsy patients, and surgical
techniques like amygdalohippocampectomy, corpus callosotomy,
hamartoma hypothalamussurgery, and functional hemi-
spherectomy. These programs aim to provide comprehensive
training on these specific areas to enhance the knowledge and skills
of healthcare professionals in the field of epilepsy diagnosis, eva-
luation, and surgical interventions[19].

The focus of this article is on the clinical characteristics and
early outcomes of surgery for drug-resistant epilepsy caused by
temporal lobe lesions in a low-resource environment.

Methods

The study was a retrospective and prospective cross-sectional
study of 35 cases of drug-resistant TLE. The study used the χ2 test
for dichotomous variables and t-test for continuous variables,

and surgical outcomes were classified using the Engel classifica-
tion (Engel, 1993). All patients were operated on by the primary
author between May 2018 and September 2022. The study
evaluated various factors including clinical characteristics, elec-
troencephalogram, magnetic resonance imaging, surgical out-
comes, and histopathology. Patients were excluded from the
study if they had not completed two medication-compliant trials
of at least 3 months each, had extra-temporal or bitemporal ictal
onset, or if the clinical semiology, interictal EEG, and MRI were
not all concordant in identifying the ictal onset to the same
temporal lobe. This was important due to limited resources and
bed space, which made it difficult to perform protracted mon-
itoring with intracranial depth electrodes or cortical grids to
further localize the seizure focus.

The selective amygdalohippocampectomy (SAH) technique is
indicated for cases of hippocampal sclerosis as detected on MRI.
This procedure focuses on the selective removal of the amygdala
and hippocampus, which are regions commonly affected by
hippocampal sclerosis. On the other hand, the lesionectomy
technique is recommended when MRI reveals the presence of a
tumour or dysplasia. In such cases, the lesionectomy involves the
surgical excision of the identified abnormal lesion in order to
alleviate the associated epileptic activity[5,8,9].

Formal consent was obtained from all participants, and the
study was approved by the institutional review board (IRB).

Table 1
Demographic of the subject of study.

Character Quantity, n (%)

Sex
Male 22 (62.9)
Female 13 (37.1)

Age group
< 10 3 (8.6)
10–19 11 (31.4)
20–29 12 (34.3)
30–39 9 (25.7)
> 40 0

Age of onset of seizures
< 10 20 (57.1)
10–19 11 (31.4)
20–29 3 (8.6)
30–39 1 (2.9)
> 40 0

Table 2
Relationship between age of onset of seizures and age of surgery.

Age of patients undergoing surgery
(years old) Age of patients onset
of seizures (years old) < 10 10–19 20–29 30–39 P

< 10 100 90.9 33.3 33.3 0.037
10–19 0 9.1 50 44.4
20–29 0 0 16,7 11.1
30–39 0 0 0 11.1
Total (%) 100 100 100 100
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Preoperative assessment

In addition to the MRI scan according to the ILAE protocol[20],
each patient also received a 16 or 32-channel scalp EEG with at
least 30 min of recording time. Memory assessment was con-
ducted using the Weschler scale, which is a commonly used tool
for assessing various aspects of cognitive function. Quality-of-life
assessment was also performed using the short set of questions
from the SF-36, which is a standardized questionnaire used to
assess overall health and well-being.

This means that after the surgery, patients undergo follow-up
evaluations, including a clinical examination, electroencephal-
ography, and cranial magnetic resonance imaging at post-
operative 1 month, 6 months, and 1 year. These evaluations help
to monitor the patient’s progress and ensure that they are reco-
vering properly.

This prospective, cross-sectional study has been reported in
line with the STROCSS guideline[21]

Results

Demographic of the subject of study

The demographic and clinical characteristics of our 35-patient
cohort are listed in (Table 1). Themale to female ratio was ~1.5:1,
and all patients were under 40 years old, with those between 10
and 29 years old accounting for the majority (65.7%) of patients.
The age of onset of epilepsy was typically under 10 years old for
the majority of patients (57.1%) (Table 2).

There was a difference in the age of patients’ onset of seizures
with the age of patients undergoing surgery which was statisti-
cally significant with P less than0,05 (95% CI).

Clinical semiology of drug-resistant TLE

All seizures were focal with all but 1 being associated with
impaired awareness. Forty percent of patients had auras
(Table 3).

Surgical methods for treating drug-resistant epilepsy

51.4% underwent SAH for cases that localized to the mesial
temporal lobe. Lateral/neocortical lesions underwent lesio-
nectomy (48.6%). The duration of surgery was less than 4 h in
48.6% of cases. No blood transfusions were needed. There were
6 postoperative complications (17.1%): meningitis (8.5%),
trainset focal paralysis (2.9%), and soft tissue infection (5.7%).
There were no mortalities (Table 4).

Early surgical outcome

After surgery 74.3% achieved Engel I seizure freedom, the
remaining cases had diminished but still present seizures (25,7%)
(Tables 5 – 7).

We recognized no association between duration of epilepsy
with seizure outcome (P> 0,05).

The results presented in the table suggest that there was a
statistically significant improvement in the quality-of-life score, as
well as a significant reduction in seizure frequency after surgery.
The mean quality of life score increased from 50 to 66, indicating
a substantial improvement in patients’ overall quality of life. This
improvement was statistically significant for physical health
(P= 0.02), mental health (P< 0.0001), and total (P=0.001)
scores. Additionally, the surgery was highly effective in reducing
seizure frequency, with the number of seizures per month
decreasing significantly from 12 to 0. Overall, these results sug-

Table 3
Drug-resistant temporal seizure characteristics table.

Seizure type, n (%)
Focal and aware 1 (2.9)
Focal, impaired awareness, non-motor onset (absence) 12 (34.3)
Focal, impaired awareness, motor symptoms 22 (62.8)
Generalized seizures 0
Onset with auras, n (%)

Auras 14 (40)
No auras 21 (60)

Table 4
Surgical methods.

Surgical methods

Selective amygdalohippocampectomy (SAH) 18 51.4
Lesionectomy 17 48.6
The amount of blood transfusion during surgery

0 units 35 100
1–2 units 0 0

Total operating time
< 4 h 17 48.6
4–6 h 18 51.4

Postoperative complications
Meningitis 3 8.5
Soft tissue infections 2 5.7
Focal paralysis 1 2.9
Death 0 0

Table 5
Classification of postoperative seizures.

Engel outcome scale No. patients Ratio

Free of disabling seizures (Class I) 26 74.3
Rare disabling seizures (Class II) 8 22.9
Worthwhile improvement (Class III) 1 2.8
No worthwhile improvement (Class IV) 0 0
Total 35 100

Table 6
Relationship between the duration of epilepsy with seizure
outcome.

Seizure-free Seizure reduction Total

Duration of
epilepsy (years) No. patients % No. patients % n % P value

< 10 8 61.5 5 38.5 13 100 0.171
≥ 10 15 83.3 3 16.7 18 100
Total 23 74.2 8 25.8 31 100
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gest that surgery for drug-resistant TLE due to temporal lobe
lesions in a low-resource environment can lead to significant
improvements in quality of life and seizure control.

Discussion

The study discusses the outcomes of 35 patients who underwent
surgery for TLE in a low-resource setting. The surgeries, which
included SAH and temporal lesion resection, resulted in sig-
nificant improvement in postoperative seizure control and mini-
mal complications. The success rate of the surgeries (74.3%) is
similar to those reported in high-income countries, such as
Yaşargil and colleagues and Li and colleagues (Table 8).

Our research shows that surgery has a significant positive
impact on the quality of life of patients, improving both physical
and mental health aspects. This finding aligns with similar studies
conducted worldwide. For instance, a long-term retrospective
follow-up study of 50 patients with internal temporal lobe facial
fibrosis who underwent surgery at the RoyalMelbourneHospital
in Australia, reported a statistically significant improvement in
the patients’ quality of life[26]. Moreover, there is another study
from Sweden, which was a prospective long-term follow-up study
conducted over a period of 2–14 years in 68 patients with drug-
resistant epilepsy, of which 58 patients underwent temporal lobe
surgery. The study demonstrated a clear improvement in quality
of life, as assessed on the SF-36 scale, which remained stable
throughout the follow-up period[27]. Consistent with prior
research, our study found that surgery leads to improved seizure
control and serves as a predictor for better quality of life[28]. The
results of our study indicate that there was no significant rela-
tionship between seizure control and quality of life before sur-
gery. However, this lack of association may be due to the small
number of patients in our study. Previous research using multi-
variate analysis has demonstrated a strong correlation between
improved seizure control after surgery and an enhanced quality of
life[29,30,31].

Our study found a complication rate of 17.1%, which is
similar to complication rates reported in other studies invol-
ving surgery for drug-resistant TLE[32,33]. The study observed
a higher incidence of infections, with ~15% infection rate,
which included three cases of meningitis and two soft tissue
infections. However, all these cases responded well to con-
servative antibiotic treatment. The higher incidence of infec-
tions could be due to difficulties in maintaining sterility in an
operating room that uses drapes and surgical gowns that are
repeatedly reused. This higher infection rate is not consistent
with rates reported in high-income countries, where post-
operative meningitis accounted for 6.6% of cases, and super-
ficial incisional infections accounted for 1%[34].

The burden of epilepsy, including its prevalence, morbidity,
and mortality, is concentrated in low-resource regions of the
world, accounting for about 80% of cases[35]. However, epilepsy
surgery programs in these areas often face significant challenges
and have worse outcomes compared to those in high-income
countries[36,37]. A paediatric epilepsy program has been estab-
lished successfully, similar to our adult program, with the help of
international collaboration and support[37]. Other countries such
as Thailand[38] should be acknowledged as successful examples
and models to follow.

Our research study has certain limitations that should be
acknowledged. Firstly, there was no control group included,
which restricts our ability to compare the outcomes with a
reference or non-intervention group. Secondly, the number of
cases included in our study was relatively low, which may limit
the generalizability and statistical power of our findings.

To overcome these limitations and strengthen the evidence pre-
sented in the medical literature, future research should aim to conduct
more comprehensive studieswith larger sample sizes and incorporate a
control group. This would allow for better comparison and validation
of the results, leading to more reliable and robust conclusions.

Table 7
Changes in quality of life and seizure frequency before and after surgery.

Pre-surgery (n= 35) Post-surgery (n= 35)

Mean (SD) Median (IQR) Mean (SD) Median (IQR) P value

Quality of life
Physical health 51.8 (20) 44.38 (36.7–74.8) 62.7 (19.8) 63.7 (50.8–74.8) 0.02
Mental health 49.4 (20.6) 46.5 (29.6–66.7) 69.6 (20.6) 70.7 (62–85.6) < 0.0001
Total 50.6 (18.9) 43.83 (35.7–70.8) 66.2 (18.9) 66.8 (54.2–76.5) < 0.0001

No. seizures/months 65.1 (94.3) 12 (5–120) 7.3 (35.6) 0 (0–1) 0.001

IQR, interquartile range.

Table 8
Engel outcome scale.

Authors No. patients Surgical approach Engel I (free of disabling seizures) (%)

Our series (2023) 35 SAH (18) Lesionectomy (17) 74.3
Li. (2019)[22] 131 Temporal lobe surgery 78.6
Alonso Vanegas et al.[23] Review from series articles SAH Cortico-amygdalohippocampectomy 65–69
Yaşargil et al.[24] 73 SAH 75.3
Weibe et al.[25] 40 Anterior temporal lobectomy 58

SAH, selective amygdalohippocampectomy.
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Conclusion

The article showcases an international collaborative effort that
demonstrates the possibility of providing highly effective and
safe surgical care for TLE even in low-resource environments.
The authors hope that this model can be replicated in other areas
with similar resource limitations.
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