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ABSTRACT
Epilepsy is a chronic non- communicable disorder of the brain that affects people of all
ages in every country of the world. Among the different types of treatment options for
epileptic patients, anti- epileptic drugs (AEDs) are the first line treatment by decreasing
seizures. Nevertheless, different antiepileptic drugs can have different side effects. The
most common side effects include; learning and attention problems, changes in mood or
behavior, vitamin D serum reduction and interferes with the metabolism of calcium. The
negative effects of antiepileptic drugs on the bone metabolism are one of the most
significant and discussed side effects. Therefore, the present review aimed to discuss nonpharmacological approaches for management of epilepsy.
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Epilepsy is a medical condition that produces seizures affecting a variety of mental and
physical functions. It is also called a seizure disorder. When a person has two or more
unprovoked seizures, they are considered to have epilepsy (1). A seizure is a sudden
surge of electrical activity in the brain that usually affects how a person feels or acts for a
short time. Seizures are not a disease in themselves. Instead, they are a symptom of many
different disorders that can affect the brain. Some seizures can hardly be noticed, while
others are totally disabling (2). Epilepsy in those with a genetic cause is normally referred
to as, idiopathic epilepsy) (1, 2). There is a link between family history and
consanguineous marriages, where it was reported that the familial clustering of epilepsy
was higher in first degree compared to second degree relatives (3). Moreover, a case
control study done in United Arab of Emirates showed that family history and
consanguinity had an association with epilepsy (4).
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Idiopathic epilepsy without mental retardation or any disabilities has various negative
effects on the patient’s social life especially married life (5, 6). A recent study
documented that consanguinity in parents of the epilepsy patients was significantly
higher when compared to the general population (7). In approximately 60 per cent of
cases, the cause of epilepsy is not known, and is referred to as cryptogenic epilepsy (8).
There are also secondary causes to epilepsy such as brain damage, as a result of injury,
deprivation of oxygen at birth, infections such as encephalitis or meningitis,
malformation or degeneration of the brain and brain tumors (9). Metabolic causes include
hypoglycemia, calcium, drugs and alcohol consumption (10).
Epilepsy’s Prevalence and Incidence
World Health Organization (WHO) estimated that, on 2012 around 50 million people
worldwide have epilepsy with nearly 80% found in developing regions (11). In children
of age 0-15, epilepsy is considered to be the most common neurological disorders with an
incidence of 5-7 per 10000 yearly (12). A Scandinavian study showed that epilepsy
prevalence rates among school children varied from 2.4-11.6 per 1000 children
(13).Approximately 724,500 people with epilepsy live in the Arab world, and the
prevalence ranged between 0.9/1000 in Sudan and 6.5/1000 in Saudi Arabia, with a
median of 2.3/1000 (14).
Types of Seizures
As illustrated on figure 1, seizures are grouped into two main categories: generalized
seizures and focal (partial) seizures. Generalized seizures: This type of seizure, the whole
brain is affected by changed electrical activity and the child becomes unconscious of their
surroundings, and the following are some examples of generalized seizures: Tonic-clonic
seizures, Tonic seizures, Atonic seizures, Myoclonic seizures and Absence seizures (15).
Focal (partial) seizures: Focal refers to the seizure coming from one area of the brain, and
the following are types of focal seizures: Temporal lobe epilepsy, Frontal lobe epilepsy,
Occipital lobe epilepsy and Parietal lobe epilepsy (10).
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1. Ketogeinc Diet
The ketogenic diet is a high-fat, low-carbohydrate and adequate -protein diet, which may
be considered for children who failed to respond with at least two antiepileptic
medications. Up to date the information about how the diet exactly helps in reducing
seizures is not quite known but, many believe that as there is almost no enough amounts
of carbohydrates , the body starts breaking down the fat to provide energy and this
process produces metabolites called ketones. The ketone bodies will be the main source
of energy to the brain. The production of ketone bodies is thought to alleviate seizures.
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Management of Epilepsy
Antiepileptic drugs (AEDs) are considered the first line treatment option for epileptic
patients. In addition, promising results have been reported while using the alternative
methods for treatment such as ketogeinc diet, vagus nerve stimulation, and surgery,
complementary and alternative medicine.
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The common ratios of fats to carbohydrates and protein by grams are 3:1 or 4:1 (16). It is
important to know that while using the ketogenicdiet; a few of parameters are followed,
similar to using medication, such as: the patient’s seizure control and lack of side effects,
adequate growth. Adherence to the regimen can be followed with a simple laboratory
measurement that can be done at home, ketonuria. Ketonuria (specifically, βhydroxybutyrate and acetoacetate) is the most common way to measure adherence to the
ketogenic diet regimen it is an easy and relatively cost-effective indicator of ketosis
(17).The efficacy of the ketogenic diet was reported to be high in early studies, with 60%
of patients enjoying total freedom from seizures, and another 35% showing greater than
50% decrease in seizure frequency.
A retrospective analysis of the Hopkins cohort prior tothe most recent resurgence of
interest in the diet showed that 29% of patients had nearly complete control of their
seizures (18). This kind of diet should be done only under the supervision of a welltrained dietitian and a neurologist. Some of the side effects that can be developed when
starting this kind of diet are poor development; the diet is also inadequate in trace
elements, minerals and certain vitamins (19). Therefore, supplementation is necessary in
order to avoid nutritional deficiencies, including Ca, Zn, folic acid, Se, Fe and vitamin D
(20, 21). Other effects are predictable, preventable, and potentially treatable, such as
dehydration and hypoglycemia (22).
Another type of ketogenic diet beside the classical method of the diet is to adopt a diet
rich in medium-chain triacylglycerols (MCT) rich diet, it provides 60% of MCT, 11% of
long chain saturated fats, 10% of protein and19% of carbohydrates (23). The MCT diet
has greater adverse effects, but can be as effective as the classic ketogeinc diet method in
controlling epileptic seizures (24, 25). A retrospective study using the classical and MCT
diet, assessed seizure control based on the percentage change of patients’ seizure
frequency, the results indicated that only seven patients out of 52 remained on the diet for
more than 1 year and while on the diet, a greater than 50%decrease in seizure frequency
happened in thirty-five patients (67·3 %) of whom six (11·5 %) were seizure-free (26).
Another study included 143 patients (mean age 7·5 years) indicated that patients with
generalized seizures responded better to the diet than patients with focal seizures, but the
difference between the groups was not significant, and approximately 25% of those with
focal seizures had 50% improvement in seizure activity after 3 months and have greater
than 90% improvement (27).
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It is suggested that, regardless of the seizure type, the ketogeinc diet is an effective
treatment and represents a potential therapeutic option if surgery is not possible. Other
types of diets believed to be for treating epilepsy is the modified Atkins diet which has
been found to be effective and well tolerated (16).
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2. Vagus Nerve Stimulation
This treatment consists of a computerized electrical device that stimulates the vagus
nerve at preset intervals and intensities of current, such impulses on the vagus nerve
desynchronized seizure activity in the brain (28, 29).
3. Surgery
The most common types of surgeries include; Lesion ectomy (which is the removal of a
lesion or area of injury or damage to the tissue structure), Focal resection (removal of the
area of the origin of seizures), Lobectomy (removal of a lobe of the brain),
Hemispherectomy (used to treat severe epilepsy in children) (30). About 50% of patients
who undergo surgery will be totally seizure-free and another 25% have only 1-2 seizures
per year after surgery (10, 11).
4. Complementary and Alternative Medicine
A systematic review aimed to estimate the prevalence of use of complementary and
alternative medicine (CAM) in the UK found that across surveys on CAM in general, the
average one-year prevalence of use of CAM was 41.1% and the average lifetime
prevalence was 51.8%. In methodologically sound surveys, the equivalent rates were
26.3% and 44%, respectively. In surveys with response rates >70%, average one-year
prevalence was nearly threefold lower than in surveys with response rates between 21%
and 50%. Herbal medicine was the most popular CAM, followed by homeopathy,
aromatherapy, massage and reflexology (31). Moreover, another study done to assess the
usage and perceptions of CAM by patients with epilepsy in the Midwest of the United
States, among adult patients with epilepsy, and data were collected from 228 patients. It
was reported that Thirty-nine percent reported using CAM; 25% reported using CAM
specifically for their epilepsy. Prayer/spirituality was the most commonly used form of
CAM (46%); followed by "mega" vitamins (25%), chiropractic care (24%), and stress
management (16%) (32).
CONCLUSION
This review highlighted the importance of adopting non-pharmacological approaches for
epilepsy management and treatment to overcome the antiepileptic drugs-mediated side
effects including impairment of calcium homeostasis and liver toxicity.
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Figure 1: Electrical Activity Areas in Focal and Generalized Seizures
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