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Abstract

Objective: This study aims to evaluate knowledge and awareness toward surgical treatment of epilepsy among medical
students at Umm Al-Qura University.

Methods: A survey composed of 10 questions was distributed to medical students concerning surgical neurological disorders.
It was used to collect data from 401 samples. Questions addressed general knowledge of epilepsy surgery and drug-resistant
epilepsy, students’ attitude toward epilepsy surgery, and techniques. The chi-square test was utilized.

Results: The familiar surgical techniques were lobectomy (I1.2%), followed by hemispherotomy (8.2%). The term *“drug-
resistant epilepsy” was known to 24.4%. More than half of the students 259 (64.6%) would refer patients with drug-resistant
epilepsy to a neurosurgeon and neurologist, knowledge and awareness of epilepsy surgery were high for 30.7% of students.
Statistically, significant relationship was observed between the level of awareness and academic years (p=0.000131).
Conclusions: Medical students have a positive attitude toward epilepsy surgery. Students are less aware of drug resistance
in epilepsy. Knowledge and awareness were better among students at higher levels. We conclude that highlighting the
importance of epilepsy surgery should be continued. Moreover, additional educational effort should be invested in expressing
the term drug-resistant epilepsy.
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Introduction International League Against Epilepsy defined drug-resist-
ant epilepsy as the persistence of seizures despite at least
two syndrome-adapted anti-seizure drugs used at effica-
cious daily dose.” Patients with drug-resistant epilepsy can
suffer from a decline in neurocognitive and psychological
function, and most of them can never become seizure-free
with pharmacological management alone and require fur-
ther management.®

Epilepsy surgery reduces mortality and improves the life
of DRE patients, and it is effective in succeeding seizure free-
dom.>!° However, it remains an underused evidence-based

Epilepsy is a common chronic neurological disorder associ-
ated with recurrent seizures that result from the excessive or
hypersynchronous activity of cortical neurons.' It can cause a
wide range of symptoms depending on the site of the brain
disturbance.?> Epilepsy affects more than 70million people
globally.? According to the Global Burden of Epilepsy Report,
epilepsy causes 13 million disability-adjusted life years (years
lost + years lived with impairment) each year.* Every year,
125,000 individuals with epilepsy die, with over 80% of these
deaths occurring in low- and middle-income nations. Epilepsy
djeaths are caused by either direct (e'g: statqs eplleptla_ls’ l,n-]u- Department of Medicine, College of Medicine, Umm Al-Qura University,
ries, and sudden unexpected death in epilepsy) or indirect  Makkah, Saudi Arabia
(e.g. aspiration pneumonia, suicide, and drowning) causes.* )
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option in treating epilepsy, and limited surgeries are per-
formed in potentially eligible patients around the world."!

In a previous study conducted on medical students of the
Faculty of Medicine, University of Ljubljana, Slovenia, the
result showed a positive attitude of medical students toward
epilepsy surgery. Although most students (72.3%) were
familiar with the term “drug-resistant epilepsy,” the knowl-
edge of the term “mesial temporal sclerosis” was inade-
quate in 85.8% of them. Most (74.5%) of the students
responded that they were aware of the possibility of surgi-
cal treatment for some cases of epilepsy. In addition, 48.9%
responded that they generally would have supported an
operation.’

Surgical management for drug-resistant focal epilepsy is
an alternative option to control resistant focal seizures.’ In
the United States, the analysis of attitudes toward epilepsy
surgery reports showed that it takes up an average of 18 years
of referral decisions reflecting a huge underutilization of sur-
gical procedures in epilepsy.® Therefore, medical students’
knowledge and attitude toward this alternative management
option are important to educating patients with drug-resist-
ant focal epilepsy.®

In Saudi Arabia, there is no evidence addressing the gen-
eral knowledge of medical students on epilepsy surgery.
Therefore, the present study aimed to evaluate the knowl-
edge and awareness toward surgical treatment of epilepsy
among medical students in Umm Al-Qura University

(UQU).

Methods

This cross-sectional study was conducted using a self-
administered structured survey at UQU, Makkah, Kingdom
of Saudi Arabia. Medical students of the Faculty of Medicine
who agreed to participate were included in the study (from
the second to the sixth year). Medical students who have epi-
lepsy and who declined to participate in the study were
excluded. The questionnaire was then sent from November
2021 to December 2021.

Questionnaire structure

The questionnaire was drafted.®!? It was applied as a Google
form and distributed electronically through social media
platforms. The language of questionnaire was created in
English. The questionnaire contained demographic data as
well as questions related to awareness of epilepsy surgery

Concerning knowledge scores. Two points were given for a
correct answer, 1 for the I don't know choice and 0 for an
incorrect answer. The participants were divided into three
groups based on their scores. A score of 0-5 points was con-
sidered low awareness, 6—12 points moderate awareness, and
13-20 high awareness.

Sample size calculation

The required sample size was calculated, using OpenEpi ver-
sion 3.0, taking into account the population size of approxi-
mately 1362 students. The minimum sample size required for
this study to achieve a 5% margin of error, 95% confidence
interval, and took the design effect of 1 was 300 participants.
However, the final collected data comprised 401 students.

Statistical analysis

Analyses were done using SPSS software version 23.
Categorical variables were presented as frequencies and per-
centages. The relationship between variables was analyzed
according to the chi-square test. Statistical significance was
determined at p <0.05.

Ethical approval

Ethical approval was obtained from the Medical Ethics
Committee of UQU, Saudi Arabia, ethical approval number:
HAPO-02-K-012-2021-11-835.

Results

A total of 401 students completed our questionnaire. There
were 208 (51.9%) males and 193 (48.1%) females. Of the
401 students, 131 (32.7%) were preclinical year students,
and 270 (67.3%) were clinical year students (Table 1).

Figure 1 illustrates the level of knowledge of epilepsy sur-
gery. It shows a considerable level of knowledge among
medical students. Six (1.5%) students had low knowledge,
272 (67.8%) had moderate knowledge, and 123 (30.7%) had
high knowledge.

As for the type of epilepsy that can be surgically treated, 79
(19.7%) choose the correct answer which is partial or focal epi-
lepsy. One-hundred ninety-nine (49.6%) respondents witnessed
that epilepsy can be managed surgically. Two-hundred two
(50.4%) students had not heard that epilepsy could be managed
by a surgical method.

Among the respondents who knew about epilepsy surgery
medical school educational program does not show a signifi-
cant difference in comparison to general knowledge, 84
(20.9%) got their knowledge from the medical school cur-
riculum, 56 (14.0%) read about it, 11 (2.7%) have seen a case
that has been surgically treated, 7 (1.7%) got their knowl-
edge from their neurologist, and 2 (0.5%) have a family
member who experienced surgical management of epilepsy.
However, most students (165, 41.1%) had never heard about
it. Seventy-six (19.0%) have general knowledge.

One hundred eighty-seven (46.6%)answered that surgical
treatment for epilepsy should be considered in selected cases,
which was the correct answer, 120 (29.9%) students did not
know, 79 (19.7%) answered only as a last resort, 10 (2.5%)
always, and 5 (1.2%) never.
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Table . Participants’ demographic data.

Characteristics Category Precent

Gender Female 193 (48.1%)
Male 208 (51.9%)

Academic year 2nd Year medical 69 (17.2%)
school
3rd Year medical school 62 (15.5%)
4th Year medical school 94 (23.4%)
5th Year medical school 110 (27.4%)
6th Year medical school 66 (16.5%)
Total 401
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Figure I. The participants’ level of knowledge.

Most students (265, 66.1%) did not know what type of
epilepsy can be surgically treated, 79 (19.7%) answered par-
tial or focal type, 26 (6.5%) answered generalized epilepsy,
25 (6.2%) answered both types (partial and generalized), and
6 (1.5%) answered neither. According to the moderate risk as
a correct answer, the risk of head surgery is considered as a
high risk. Mood changes and memory loss vary between
individuals as low risk. The entire impression of epilepsy
surgical risk was as follows: 178 (44.4%) students did not
know, 110 (27.4%) answered high risk, 66 (16.5%) moder-
ate, 37 (9.2%) very high, and 9 (2.2%) low.

In contrast, according to very high benefit as a correct
answer, being seizure free in subsequent years is considered
as an advantage. The impression of the potential benefit of
epilepsy surgery was as follows: 181 (45.1%) medical stu-
dents did not know, 96 (23.9%) answered moderate benefit,
86 (21.4%) high benefit, 27 (6.7%) very high benefit, and 11
(2.7%) low benefit.

A total of 177 (44.1%) medical students were familiar
with the term drug-resistant epilepsy, get a score of two, and
224 (55.9%) were not, get a score of zero. Among respond-
ents according of considering management failure after two
anti-seizure medications as the correct answer, 234 (58.4%)
answered that drug-resistant epilepsy is the failure of seizure

control after three and more anti-seizure medications (mono-
therapy or polytherapy), 98 (24.4%) answered failure of sei-
zure control is after two anti-seizure medication (monotherapy
or polytherapy), and 69 (17.2%) answered failure of seizure
control is after one anti-seizure medications (monotherapy
or polytherapy).

The students responded that patients with drug-resistant
epilepsy should be referred to a neurosurgeon and neurolo-
gist (259, 64.6%) get two points in the score as the correct
answer, a radiologist (17, 4.2%) or do not know (125, 31.2%)
one point in the score. When asked about surgical techniques,
lobectomy (45, 11.2%) was the technique the medical stu-
dents were most familiar with in terms of surgical treatment
of epilepsy, followed by hemispherotomy (33, 8.2%), then
corpus callosotomy (23, 5.7%), laser ablation (14, 3.5%),
lesionectomy (12, 3.0%), vagus nerve stimulation (8, 2.0%),
and neuropace (4, 1.0%), each of gets two points in the score
as a correct answer. With most medical students being una-
ware (262, 65.3%) one point in the score (Table 2). There
was a significant association found between the level of
awareness and academic year (p=0.000131) (Table 3).

Discussion

This study investigated the knowledge, perception, and atti-
tudes toward epilepsy surgery among medical students at
UQU. The respondents present an approximately equal num-
ber of males and females, with two-thirds of respondents
being clinical year students.

The results vividly present a high level of knowledge of
epilepsy surgery as about 67.8% had moderate knowledge,
while 30.7% had high knowledge. According to the knowl-
edge result, there was a significant association between the
level of knowledge and academic years.

The current study showed that most (20.9%) medical stu-
dents at UQU get their knowledge about epilepsy surgery
from the medical school curriculum, 19.0% had general
knowledge, 14.0% had read about it, and 2.7% had seen a case
that has been surgically treated. Most respondents (259,
64.6%) correctly answered that the appropriate referral of
patients with drug-resistant epilepsy should be referred to neu-
rosurgeons and neurologists. Regarding the technique of sur-
gical management, lobectomy was the most familiar technique
for students (11.2%), followed by hemispherotomy (8.2%).

Despite a high level of knowledge about epilepsy surgery,
misconceptions were largely reported as most students (265,
66.1%) did not know what type of epilepsy could be surgi-
cally treated. At the same time, 234 (58.4%) answered that
drug-resistant epilepsy is the failure of seizure control after
three and more anti-seizure medications (monotherapy or
polytherapy) instead of after two anti-seizure medications
(monotherapy or polytherapy) (98, 24.4%).

Most of the published studies addressing knowledge and
awareness of epilepsy surgery have been performed among
neurologists, general practitioners, or the general population,
and the results are not relatable to our study due to the varia-
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Table 2. Students’ knowledge about epilepsy surgery.

Question

Number (%)

Have you heard that epilepsy can be treated surgically?
Yes
No
Where did you get the information about epilepsy surgery?
| read about it
| have seen a case treated surgically
From my neurologist
In the medical school curriculum
Family members who had epilepsy surgery
General knowledge
Never heard about it
When do you think surgical treatment for epilepsy should be considered?
Always
Never
In selected cases
Only as a last resort
| don’t know
What type of epilepsy can be surgically treated?
Generalized epilepsy
Partial or focal epilepsy
Neither
Both
| don’t know
What is your impression of the risk of epilepsy surgery?
Low
Moderate
High
Very high
| don’t know
What is your impression of the potential benefit of epilepsy surgery
Low
Moderate
High
Very high
| don’t know
Are you familiar with the term “drug-resistant epilepsy”?
Yes
No
What constitutes drug-resistant epilepsy?
Failure of seizure control after two anti-seizure medication(monotherapy or polytherapy)
Failure of seizure control after one anti-seizure medication (monotherapy or polytherapy)
Failure of seizure control after three and more anti-seizure medication (monotherapy or polytherapy)
A patient who has drug-resistant epilepsy should be referred
To neurosurgeon and neurologist
To radiologist
| don’t know
Which of the following techniques are you familiar with in terms of surgical treatment of epilepsy?
Lesionectomy
Lobectomy
Hemispherotomy
Corpus callosotomy
Vagus nerve stimulation
Neuropace
Laser ablation
| don’t know

199 (49.6)
202 (50.4)

56 (14.0)
1 @7)
7(1.7)
84 (20.9)
2 (0.5)
76 (19.0)
165 (41.15)

10 (2.5)
5(1.2)
187 (46.6)
79 (19.7)
120 (29.9)

26 (6.5)

79 (19.7)
6 (1.5)
25 (6.2)

265 (66.1)

9 (2.2)
66 (16.5)
110 (27.4)
37 (92)

178 (44.4)

1 (Q2.7)
96 (23.9)
86 (21.4)
27 (6.7)

181 (45.1)

177 (44.1)
224 (55.9)

98 (24.4)
69 (17.2)
234 (58.4)

259 (64.6)
17 (4.2)
125 (31.2)

12 3.0)
45 (11.2)

33 (82)
23 (5.7)
8 (2.0)
4(1.0)
14 (3.5)

262 (65.3)
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Table 3. Association between the level of awareness and demographic data.
Variable Level on knowledge p-Value
Low (0-5) n=6 Moderate (6—12) n=272 High (13-20) n=123
Academic year
Preclinical year 4 (66.7%) 103 (37.9%) 24 (19.5%) 0.000131
Clinical year 2 (33.3%) 169 (62.1%) 99 (80.5%)

tion in knowledge levels between neurologists, general prac-
titioners, and medical students.'"!3

We identified only a few similar studies conducted among
medical students. One study performed in Ljubljana,
Slovenia, showed that 74.5% of the students had heard that
epilepsy could be managed surgically in selected cases, com-
pared to our study, where 49.6% of respondents were famil-
iar with a surgical option. This study showed that 44.1% of
students were familiar with the term “drug-resistant epi-
lepsy” compared to 72.3% of students in Slovenia. Most
(64.6%) of the participants in our study would refer patients
with drug-resistant epilepsy to a neurologist and neurosur-
geon and 4.2% to a radiologist, which is similar to students
in Slovenia (76.6% to a neurologist and only 0.3% to a radi-
ologist).® The findings of this study suggest that adding more
educational programs and more awareness for medical stu-
dent are recommended to increase the student’s awareness.
Our study has some limitations. First, the data was collected
through a self-reported survey, and therefore, it may have
recall bias. Second, we included only medical students stud-
ying at UQU which limits the generalizability of the study
findings. Third, the questionnaire was not pilot-tested but
was constructed based on common knowledge and assessed
by neurologists and general practitioner

Conclusion

In conclusion, the most obvious finding to emerge from this
study is that the level of knowledge and awareness of epi-
lepsy surgery among medical students at UQU was moder-
ate. The second major finding was that most students did not
have the knowledge regarding the type of epilepsy that can
be surgically treated and the surgical techniques that may be
used. This study strengthens the idea that the importance of
surgical options to manage epilepsy should be highlighted in
medical school curriculums in the hope that would change
the attitude toward drug-resistant epilepsy patients in the
future resulting in early recognition, referral, and surgical
treatment appropriately. Third, a pilot study was not carried
out to test the validity of the questionnaire but was con-
structed based on common knowledge and assessed by neu-
rologist and general practitioner
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