Epilepsy monitoring units in Saudi Arabia:

Where do we stand compared to developed countries?
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Objectives: To  descriptively — assess  Epilepsy
Monitoring Units (EMUs) and the provided services

in Saudi Arabia and compare them based on the
geographic region.
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Methods: In this cross-sectional study, an electronic
questionnaire was emailed to all directors of EMUs
in Saudi Arabia from July 2013 to January 2016,
with constant updates being made by all respondents
throughout the period of data collection.

Results: All EMU directors participated. There
were 11 EMUs in KSA operating in 8 hospitals; 8
(54.5%) EMUs in Riyadh, 2 (18.2%) in Dammam,
2 (18.2%) in Makkah and 1 (9.1%) in Jeddah. Five
(54.5%) EMUs were shared for adults and pediatrics,
3 (27.3%) were devoted to adult patients, and 3
(27.3%) to pediatric patients. The average waiting
time was 11 weeks (range: 2-52 weeks). The mean
percentage of patients coming from an outside region
was 30.6%. The average length of stay was 7 days.
Less than 100 patients were monitored annually in
54.5% of the EMUs. Seven EMUs (63.6%) admitted
less than 100 patients for seizure characterization.
Intracranial monitoring was available in all EMUs.
Most EMUs (54.5%) admitted less than 100 patients
for pre-surgical workup while 36.4% admitted 100-
199, and 9.1% admitted more than 300 patients per
year. Epilepsy surgeries were performed for less than
50 patients annually in 81.8% of the hospitals.

Conclusion: There are 11 EMUs in Saudi Arabia fully
equipped to serve epileptic patients. However, they
are underutilized considering the number of admitted
patient and the number of epilepsy surgeries per year.
Also, they are unequally distributed throughout the
kingdom.
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pilepsy is a common neurological disorder in the

Kingdom of Saudi Arabia (KSA) affecting 6.54 per
1,000 Saudis. It affects patients of different age groups,
and is known to negatively influence patients’ quality of
life.> Epilepsy represents a burden to the community
and economy, which can be aggravated if the disorder
is not properly managed.*® Multiple studies have been
conducted over the world investigating the services
provided to epileptic patients.”” Such services include
the Epilepsy Monitoring Units (EMUs), which provide
Long-term video-electroencephalography monitoring
(LTM)." The LTM is an important investigational
tool used for improving accuracy of the diagnosis
of different spells, for seizure classification, and for
completing pre-surgical workup in patients with drug
resistant epilepsy.'! Numerous reports from various
countries have discussed the characteristics of their
EMUs; %1216 however, similar studies have not been
conducted in Saudi Arabia, which has a population
of approximately 32.3 million, despite the presence
of EMUs in several regions of the country. Thus, our
objectives are to descriptively assess the EMUs and the
provided services in Saudi Arabia and to perform a
region based comparison.

Methods. In this cross-sectional study, an electronic
questionnaire was designed to collect the following
informationregarding EMUs: theregion, unittype (adult,
pediatrics, or shared), percentage of patients admitted
from outside regions, waiting time, average stay time,
and the number of adult and pediatric epileptologists,
neurologists, neurosurgeons, epilepsy neurosurgeons,
neuropsychologists, and technicians, and the number of
beds. The survey also included questions about the date
of establishment and number of cases monitored per
year, along with questions about the available diagnostic
modalities and the workup performed for the admitted
patients in the EMU. The questions on diagnostic
modalities included the availability and number of
cases monitored using electroencephalograms (EEG),
magnetic resonance imaging (MRI), functional MRI
(fMRI), positron emission tomography (PET), single-
photon emission computed tomography (SPECT),
magnetoencephalography (MEG) and intracranial
monitoring (ICM). Additionally, questions related
to epilepsy surgery and stimulation treatment for
intractable epilepsy were added.

Disclosure. Authors have no conflict of interests, and the
work was not supported or funded by any drug company.
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The study was approved by the Institutional review
board (IRB) of King Saud University. After the IRB
approval, a list of all the tertiary hospitals and EMUs in
Saudi Arabia was obtained through officials in the Saudi
Ministry of Health and the Saudi Epilepsy Society. The
inclusion criteria involved all hospitals with EMUs in
Saudi Arabia. Other tertiary hospitals without EMUs
were excluded from the study. The questionnaire was
emailed to the directors of all the EMUs in Saudi Arabia
from July 2013 to January 2016 with constant updates
being made by all the respondents through the period.

Statistical analysis. The data was entered in an
excel spreadsheet then converted into a IBM Statistical
Package for the Social Sciences (SPSS) dataset. The
frequencies and percentages for all variables were
obtained, and the means and ranges of all numeric
variables were calculated using for Windows, Version
21.0. (Armonk, NY: IBM Corp.). The files were split
by the region and unit type and then analyzed for
comparison purposes.

Results. All EMUs directors participated. There
were 11 EMUs in Saudi Arabia operating in 8 hospitals;
8 (54.5%) EMUs in Riyadh, 2 (18.2%) in Dammam, 2
(18.2%) in Makkah and 1 (9.1%) Jeddah. Five (54.5%)
EMUs were shared for adults and pediatric, 3 (27.3%)
were devoted only for adult patients, and 3 (27.3%) were
devoted only for pediatrics. The number of in-patient
beds allocated to neurology departments in all hospitals
was 161, with a mean of 20 beds per hospital (range:
13-30). The total number adult EMU beds was 31, with
a mean of 3.88 beds per hospital (range: 2 -7). The total
number of pediatric EMU beds was 12, with a mean
of 1.5 beds per hospital (range: 1-3). Table 1 shows
manpower in the 8 hospitals with EMUs.

The average waiting time in the 11 EMUs was 11
weeks (range: 2-52). The mean percentage of patients
coming from an outside region was 30.6% (range:
5-80%). The average length of EMU stay was 7 days
(range: 4-14 days).

Patients admitted to EMUs for seizure
characterization were less than 100 in 7 (63.6%),
100-199 in 2 (18.2%), 200-299 in 1 (9.1%), and more
than 300 in 1 (9.1%). Patients admitted to EMUs for
pre-surgical evaluation were less than 100 in 6 (54.5%),
100-199 in 4 (36.4%), and more than 300 in 1 (9.1%).

Table 2 shows the available diagnostic utilities
(outpatient EEG, inpatient EEG, ambulatory EEG,
MRI, fMRI, SPECT, PET and MEG) for all the
EMUs and how many times per year they were utilized.
Intracranial monitoring (ICM) was available in all
EMUs. All but one EMU provided ICM for less than
50 patients annually. Only one EMU provided ICM for
50-99 patients annually.
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Table 1 - Descriptive analysis of manpower in the 8 hospitals with epilepsy monitoring units in Saudi Arabia.

Staff Minimum number in Maximum number in Total number in all
a hospital a hospital hospitals
Adult Epileptologists 1 4 16
Pediatric Epileptologists 0 4 11
Adult Neurologists 4 13 55
Pediatric Neurologists 0 7 23
Adult Neurosurgeons 2 6 33
Pediatric Neurosurgeons 0 3 10
Adult Epilepsy Neurosurgeons 1 2 9
e : 1 :
Technicians 1 5 25

Table 2 - Availability and utilization of diagnostic modalities in the 8 hospitals with epilepsy monitoring units.

Diagnostic modality Availability in hospitals

The ranges of cases investigated per year

The number of EMUs

Outpatient EEG 100%

Inpatient EEG 100%

Ambulatory EEG 87.5%

MRI

100%

Functional MRI
SPECT

50%
87.5%

PET 75%

MEG 12.5%

500-799 2
800-1000
More than 1000
100-299
300-499
500-799
More than 1000
Less than 100
100-199
200-300
100-199
200-300
More than 300
Less than 50
1-49
50-99
More than 200
1-49
50-99
100-200
More than 200
50-99

S T TV, B SO NG S R N R SR GV IR SV = I GV SO R SO RV, I

The performed epilepsy surgeries per year were
less than 50 in 81.8% of the hospitals, and 50-99 in
the remaining hospitals. Figure 1 shows the variation
between cities based on the number of epilepsy surgeries
per year. Surgeries for lesional epilepsy were performed
for 10-49 patients in 63.6% of the hospitals, while
less than 10 patients had such surgeries performed in
36.4% of the hospitals. Non-lesional epilepsy surgeries
were performed for less than 50 patients in 54.5% of
the hospitals, while the remaining hospitals did not
provide such surgeries.

246 Neurosciences ] 2018; Vol. 23 (3)

Eight (72.7%) EMUs located in Riyadh, Jeddah and
Dammam provide vagal nerve stimulation (VNS) as a
treatment modality for intractable epilepsy. The VNS
was performed for 352 patients annually with a mean
of 44 (range: 12-70) per EMU. Deep brain stimulation
was not utilized by any of the participating hospitals at
the time of the study.

Neuropsychologists were available at 81.8% of the
EMUs. The total number of neuropsychologists was 14
with an average of 1.56 (range: 1-3) per EMU. Nine
(81.8%) EMUs had psychologists to treat patients with
pseudoseizures, while the remainder had psychiatrists to
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Table 3 - Demonstrates the differences between the cities with epilepsy monitoring units (EMU).

Comparison Variables EMU Cities

Dammam  Jeddah  Makkah  Riyadh
Establishment year of first EMU 2010 2002 2010 1998
Number of shared EMUs 0 1 2 2
Number of adult EMUs 1 0 0 2
Number of pediatric EMUs 1 0 0 2
Average percentage of patients from outside regions 40% 30% 12.5% 40%
Average waiting time (weeks) 10 12 2 14.7
Number of adult epileptologists 1 2 3 10
Number of pediatric epileptologists 1 1 0 9
Number of adult epilepsy neurosurgeons 1 1 2 5
Number of pediatric epilepsy neurosurgeons 1 0 0 3
Technicians 3 3 4 15
Number of adult EMU beds 2 2 9 18
Number of pediatric EMU beds 2 2 1 7
Patient’s average stay in EMU (days) 5.5 5 5 8.2

EMU - Epilepsy monitoring units

Table 4 - Shows the differences between epilepsy monitoring
units in KSA and those in 18 European countries.

Comparison EMUs in KSA EMUs in Europe
variables n (%) n (%)
Availability of intracranial monitoring
Yes 11 (100) 37 (77)
No 0 (0) 11 (23)
EMU type
Adule 3(27.3) 6(13)
Pediatric 3(27.3) 6 (13)
Shared 5 (45.4) 36 (74)
Number of EMU beds
1-2 5 (45.4) 20 (43)
34 2(18.2) 16 (34)
5-6 2(18.2) 9(19)
>6 2(18.2) 2 (4)
Average number of admissions per year
<50 3(27.3) 8 (17)
50-150 5 (45.4) 17 (36)
150-250 2(18.2) 13 (28)
>250 109.1) 9 (19)

manage such cases. Table 3 demonstrates allocation of
EMUs and their resources in the 4 cities.

Discussion. We performed this study to characterize
the EMUs in Saudi Arabia. It is evident that there are
many fully equipped EMUs in the country. However,
these EMUs are underutilized considering the number
of admitted patients and the number of epilepsy
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Figure 1 - The number of performed epilepsy surgeries in the 4 cities
with epilepsy monitoring units.

surgeries performed per year. A possible reason for
such underutilization is the lack of supportive services
beyond physicians, such as limited number of EMU
technicians, as we noted that there were only 3 EMU
technicians in Damam and 1 technician in another
EMU unit in western region.

The distribution of EMUs among the provinces
of the country represents a significant barrier to care
provision as 30% of all patients had to travel from a
different city. In Riyadh, where most of the EMUs
(54.5%) are located, 80% of patients were from other

Neurosciences 2018; Vol. 23 (3) 247
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regions. Located in Riyadh are 6 EMUs with 18 beds
for adult patients and 7 for pediatric patients serving
an approximate population of 7 million. On the other
hand, there are no EMUs in the Asir region which has
a population of around 2 million."” There are 2 main
healthcare sectors in Saudi Arabia. The first belongs
to the government and the other is the private sector.
In this regard, it is important to mention that all the
EMUs are governmental facilities. Thus, access to EMU
services is generally limited to Saudi Nationals.

Based on our results, VNS has been implemented
widely in Saudi Arabia unlike deep brain stimulation
(DBS). The VNS has proven to be effective in
managing epilepsy along with other disorders like
depression.'®** However, VNS is not the scope of this
article as it has already been discussed thoroughly in
the local and international literature.”'** Rubboli et al'?
had previously published a study about safety issues in
48 EMUs in 18 European countries. Similar data to
that provided in the present study were found in their
article. Despite the difference in terms of the response
rates between our study (100%) and Rubboli et al®
(32%), comparisons were conducted and are shown in
Table 4. The EMUs in Saudi Arabia are underutilized
as only 1 of the 11 EMUs admitted more than 250
patients per year compared with 9 of the 48 EMUs in
Europe, this is despite the long waiting lists in Saudi
Arabia.’® Most of the European EMUs (74%) were
shared for adult and pediatric patients, which may
allow the provision of a higher quality of training for
residents, fellows, technicians and nurses. The length of
stay is long in Saudi EMUs, Spritzer et al** conducted
a study investigating the EMU services in Mayo Clinic
and Bannar Good Samaritan Hospital; the mean length
of stay at both sites was 4.5 and 3.3 days, respectively.
This is shorter than that in our study, and might be
related to the fact that the majority of patients who
travel from distant regions to seek treatment in Saudi
hospital might stay longer in hospitals because they are
unable to complete outpatient management ahead of
admission and additional time is usually required to
arrange for return trips. Further comparisons could not
be performed due to methodological differences.

A major limitation in this study is the long period of
data collection, which was minimized by the constant
update of information from the respondents. This study
did not investigate the epilepsy services provided by
hospitals with no EMUs as it has already been discussed
previously.**

In conclusion, there are 11 EMUs in Saudi Arabia
fully equipped to serve epileptic patients. They also
appears to be a potential to service more patients per

248  Neurosciences ] 2018; Vol. 23 (3)

year at most centers. It seems that the unbalanced
regional distribution of EMUs probably impedes timely
patient assessments, and further development of EMUs
at highly populated yet underserviced regions would
improve overall epilepsy care throughout the Kingdom.
Thus, further studies are needed to address the obstacles
and suggest solutions.
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