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Abstract: 
More than 85% of the total global burden of epilepsy is found in population of low- or middle-income 
countries. In the vast majority of these are African countries that however are less equipped to handle this 
disease and especially in his surgical component. Until recently the epilepsy surgery was been considered as 
treatment using expensive technology and therefore reserved for developed countries. Currently programs 
of this treatment are becoming common in Brazil, China and India. It is also introduced in many other 
developing countries including those in North Africa. 
 
In sub-Saharan Africa, epilepsy surgery is still very little practiced. This literature review aims to address 
some results of the practice of epilepsy surgery in emerging and developing countries in general. In the 
other hand, to describe what is the practice of this surgery in the sub- Saharan African countriesand explore 
solutions proposed in literature to start this surgery in low-income countries. 
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Introduction: 
Over 85% of the overall weight of epilepsy is found in the world's population living in middle- and low-
income countries. In the vast majority, it is African countries where annual health expenditures are below $ 
50 per individual. The population of developing countries is 5 times greater than that of developed 
countries, but has at its disposalless than 5% of the total domestic capital production. These countries are 
thus the least prepared to support epilepsy patients1,2,3,4,5. 
 
The estimated mortality based on age, sex and cause of death in 1990 showed 127,000 deaths related to 
epilepsy in developed countries and 1.025 million in developing countries. The gap of epilepsy in the latter 
group of countries is alarming. Indeed, over 60% of patients with epilepsy in developing countries have no 
access to medical treatment or do not adhere to the treatment regimen1,6,7,8,9. 
 
 Epileptic patients have a higher risk of premature death than the general population. In Ethiopia, a 1997 
study showed that 6.3% of epileptics die within 2 years following the onsetof the disease and one third in 20 
years. Causes of death include status epilepticus, falls, drowning, burns and sudden death10. Symptomatic 
epilepsy can reduce the life expectancy of over 18 years. The results of the projection of the demographic 
and epidemiological trends suggest that with the population growth, the number of epilepsy will continue 
to increase especially in the pediatric population in developing countries. This augurs the need for 
development of comprehensive management strategies for this pathology especially in African countries by 
including his surgical component1,2,3,11. 
 
This literature review aims to address some results of the practice of epilepsy surgery in emerging and 
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developing countries in general. In the other hand, to describe what is the practice of this surgery in the 
African sub- Saharan countries and explore solutions proposed in literature to start this surgery in low-
income countries. 
 
1. Epilepsy Surgery in emerging and developing countries in general 
 
It was considered that the epilepsy surgery does not exist in many developing countries because of its cost 
and the lack of infrastructure in these countries to get up to the technological advances. At this 
infrastructure problem, the additional is the lack of qualified personnel in this field. It is true that the role 
of technology must be carefully assessed in the context of these countries. The tools used in assessing 
seizures must meet the cost-effectiveness balance criteria. The results of some studies from China and India 
suggested that the monitoring of EEG and MRI are adequate tools for identifying candidates for surgical 
treatment of epilepsy. Thus the lack of invasive investigative techniques should not be a handicap for 
surgery in patients who require4,5,11,12,13. 
 
In a review of the epilepsy surgery in developing countries published in 2000, surgery was presented in 
relation to the economic classification of national resources and well-being. Over 10 years, from 1980 to 
1990, only 10 countries in this group reported achieving epilepsy surgery. The 1991-1999 report revealed that 
only 18% (26/142) of emerging and developing countries had acquired the practice of epilepsy surgery11,14. 
 
In India, the epilepsy surgery was introduced in 1995. From March 1995 to February 2002, 394 surgical 
procedures were performed including 370 anterior temporal lobectomy with amygdalo-hippocampectomy. 
Among surgical patients, 213 had a follow-up of 2 years and 77.9% of them were free of all seizures4,14. In 
Saudi Arabia, the epilepsy surgery began in 1998. From 1998 to 2012, 502 patients were operated at King 
Faisal Specialist Hospital and Research Centre. The results of these interventions were comparable to those 
reported in developed countries12. 
 
The national epilepsy surgery program was established in Brazil in 1994 under the sponsorship and 
coordination of the Health Ministry. The team of Sao Paolo Epilepsy Clinic reported in 2002 a series of 100 
patients who underwent a cortical-amygdalo-hippocampectomy. This cohort represented 70% of patients 
undergoing epilepsy in this center. Eighty-nine patients were judged Engel Class I and 11 were class II 6,15. 
 
In collaboration with the Zurich University in Switzerland, Cartagena hospital in Colombia started the 
epilepsy surgery in 1989. From 1989 to 1995, 490 patients had to receive surgical treatment and 195 were 
evaluated. It was observed good results with the anterior temporal lobectomy with 81% of patients become 
seizures free and 17% had rare disabling seizures16,17. 
 
In Morocco, epilepsy surgery was able to start in 2005 at the Rabbat specialties hospital in collaboration 
with Saint-Anne hospital in Paris (France). Fifty-one patients with lesional temporal partial epilepsy were 
operated from 2005 to 2011. After a follow-up of 7 years, 78% of patients were Engel Class I and among them 
60.7% had seizures freedom17.The first program of epilepsy surgery in Tunisia started in 2006 in 
collaboration with the Rouen hospital in France. Fifteen patients were included in the first study published 
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in 2010. Only 10 patients were operated. After surgery, all were seizures free without postoperative mortality 
or major complications18. 
 
Studies of surgical treatment strategies for epilepsy in developing countries suggest that surgery should not 
be considered as a last resort treatment after trying all combinations of anti-epileptic drugs. Indeed, follow 
up of the epilepsy natural history have shown that most patients who are destined to have a good seizures 
control, complete within 2 years after the onset of the disease. The persistence of seizures in childhood, 
adolescence and young adult age can lead to devastating consequences of psychosocial perspective, 
educational and occupational. After making the vicious attitudes, seizure control with surgery will have a 
minor impact on the quality of life. Hence, surgery should be considered relatively early19,20,21,22. 
 
2.  Epilepsy Surgery in sub-Saharan Africa 
 
Although epilepsy surgery was introduced in Brazil in the 1950s, until recently the program of this 
treatment was not feasible in almost all low- or middle-income countries. As mentioned above, this surgery 
is currently feasible in some emerging and developing countries. In sub-Saharan Africa, it is still less 
practiced although the prevalence and incidence of epilepsy in this region of the planet are the highest in 
the world. Only a few countries such as South Africa, Kenya, Zimbabwe, and Uganda had to report a series 
of patients treated with surgery. Yet in many hospitals of the tertiary level of sub-Saharan countries, there 
are now better instrumentation and good surgical experience that when epilepsy surgery began at the time 
of Horsley and Penfield23,24,25,26,27,28. 
 
In Kenya, Ruberti reported in 1997 a series involving 97 patients undergoing epilepsy. Development of the 
investigations included the EEG, CT scan and morphological MRI. Throughout the series of operated 
patients, it has been noted no postoperative mortality or major complications26.In Uganda, a pilot study of 
10 patients with temporal lobe epilepsy was reported in 2009. The surgery was made possible through 
collaboration with an American team of Virginia. All patients received standard-amygdalo-
hippocampectomy. After a follow up of least 12 months postoperatively, 60% of patients were seizures free 
and reduction of over 90% was achieved in 20% of patients15,27. 
 
In Southern Africa, from 2000 to 2005, more than 250 epilepsy patients were treated with surgery to 
Captown hospitalin South African Republic. In all cases the surgery was a success with patients become free 
of all seizures and this combined with a great improvement in quality of life28.In Nigeria and other West 
African countries, until 2014, no programs of epilepsy surgery have been reported. Neurosurgeons are 
limited to surgery of epilepsy secondary to brain tumors and post-traumatic scars. Owolabi and colleagues 
published in 2013 a series of 302 patients with late-onset epilepsy. In 22% of cases, epilepsy was linked to the 
presence of a brain tumor29,30. 
 
In Democratic Republic of Congo, although neurosurgery is practiced since the 70s, there is to date no 
program of surgical management of epilepsy. Only cases of symptomatic epilepsy related to brain tumors or 
post-traumatic scaresare surgically treated. This is true for many other countries in sub-Saharan Africa 
where the practice of neurosurgery is effective9,29,30. 
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3. Initiation tracks of epilepsy surgery program in a context of low-income countries 
 
According to the word "epilepsy", the disease is seen through the lenses of many fears and superstitions and 
remains little understood by the general population. Customs, religious beliefs and spiritual conceptions of 
its etiologies particularly in African media often conflict with the basic treatment of modern medicine. This 
conflict becomes again a major challenge when it comes to discuss the possibility of surgery. Indeed, there 
is strong anecdotal evidence to cultural basis on general brain surgery that is often considered a high-risk 
treatment with reduced profit9,22,32,33.Superstitious beliefs and fears of brain surgery contribute to the gap on 
the surgical treatment of epilepsy. However, most of this gap is attributed to the lack of information from 
the nursing staff on the risks and benefits of surgery. This situation is pejorative in low income countries 
where there is a clear lack of knowledge on recent advances in the diagnosis and surgical approaches for 
epilepsy. Indeed, these advances have greatly improved the safety and effectiveness of surgery2,7,8,9,12,22,33,34. 
 
Ouzzani and colleagues noted some arguments for the development of epilepsy surgery in countries with 
limited resources17.First, theshareof drug-resistant epilepsies including partial seizures that are potentially 
surgical seems higher in developing countries. Then, because of the frequency of cerebral perinatal 
pathology and febrile convulsions, which are recognized as providers of mesial temporal lobe epilepsy with 
hippocampal sclerosis. Furthermore the new antiepileptic drugs are expensive and not available in our 
region17,21. 
 
In order to get the balance cost-effectiveness, epilepsy surgery centers in developing countries should aim 
excellent results in selecting candidates for seizures suppression. This limited through the use of available 
technology and local expertise without compromising patient safety. This can be achieved by selecting 
patients for whom the epileptogenic zone can be easily established based on the history of the disease, MRI 
or CT scan in default, ictal and interictal EEG. Patients with mesial temporal sclerosis, those with 
potentially epileptogenic circumscribed lesions fall into this category. Similarly, children with extensive 
unilateral lesions and developmental tumors can be selected for the surgical treatment4,13,14,20,34,35. 
 
The decision for the epilepsy surgery requires a multidisciplinary approach in which different investigators 
must work in conjunction to achieve an integrative picture of epileptogenesis. The minimum staff of this 
team should include a neurologist experienced in epilepsy and EEG, a neurosurgeon with expertise in 
epilepsy surgery, and a technician of the EEG. Will also be associated with this team, a clinical coordinator 
for scheduling meetings and appointments of patients as well as the management of the database. 
Additional staff will include a neuroradiologist, neuropsychologist, a neuropsychiatrist, a social worker and 
a biomedical engineer. It is a fact that such an approach is difficult to organize and maintain in developing 
countries where medicine is widely practiced on an individual basis. However, it remains the key to launch 
an epilepsy surgery program4,13,20,22,36,37. 
 
 The Tunisian experience, Morocco and Uganda mentioned above, showed the feasibility of epilepsy surgery 
in developing countries especially in Africa. Furthermore, they have demonstrated the relevance of 
collaboration with the teams of developed countries and stressed the interest to start this surgery at least 
for the corresponding cases that require only easy and available resources in developing countries. These 
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resources include EEG, Video-EEG, MRI or CT scan and neuropsychology. A similar collaboration between 
developed and developing countries was reported in Colombia and Pakistan. This twinning model can be 
used to launch the epilepsy surgery programs in other developing countries, especially in sub-Saharan 
Africa. Multidisciplinary teams would work with the national leagues against epilepsy to be prioritization 
lobbies of the overall management of this disease16,17,18,27,37,38,39. 
 
ACKNOWLEDGMENTS 
 
The author confirms that he has read the Journal’s position on issues involved in ethical publication and 
affirms that this review is consistent with those guidelines. 
 
Disclosure of conflicts of interest: the author has any conflict of interest to disclosure 
 
References: 

1. Newton C R, Garcia H H. Epilepsy in poorregions of the world. Lancet 2012 ; 380 : 1193-1201. 
2. Qiu J. Epilepsysurgery : challenge for developing countries. Lancet Neurol 2009 ; 8 (5): 420-421.  
3. Keezer M R and Sander J W. The care of people withepilepsy in resource-poor countries. 

Epileptologie2014 ; 31 : 119-122. 
4. Cherian P J, Radhakrishna. Selection of ideal candidates for epilepsysurgery in developing countries. 

NeurolIndia 2002 ; 50 : 11-16. 
5. Angalakuditi M and Angalakuditi N. A comprehensivereview of the literature on epilepsy on 

selected countries in emergingmarkets. Neuropsychiatr Dis Treat 2011 ; 7 : 585-597. 
6. Andrea S W. Measuring the epilepsytreatment Gap in sub-saharanAfrica. Lancet Neurol2012 ; 11 : 

655-656. 
7. Scott R A, Lhatoo S D, Sander J W S. Le traitement de l’épilepsie dans les pays en  développement: 

quelles pistes pour demain? Bull Org Monde Santé 2001; 5:80-87. 
8. Gallo Diop A, De Boer H M, Mandlhate C, Prilipko L, Meinardi H. The global campaign 

aigainstepilpepsy in Africa. Actatropica 2003;87(1):149-159. 
9. Chin J H. Epilepsytreatment in sub-saharanAfrica : closing the gap. AfrHealthSci2012 ; 12(2) : 186-192. 
10. Silberberg D, Katabira E. Neurologicaldisorders. In Disease and mortality in sub-saharianAfrica, 2nd 

Edition,  Jamison D T, Feachem RG, Makgoba M W, Bos E R, Baingana F K, Hoffman K J and Rogo K 
O Editors. Washington, DC 2006, pp 351-359.  

11. Wieser H G, Silfvennis H. Overview : epilepsysurgery in developing countries. Epilepsia2000 ; 41(4) : 
s3-9. 

12. Alsemari A, Al-Otaibi F, Baz S, Althubviti, Khail H, MacDonald D et al. Epilepsysurgeryseries : 
astudy of 502 consecutive patients fromadeveloping countries. Epilepsy Res&treat 2014, Article ID 
286801, 8 pages. 

13. Chang F and Huang Q. Non invasive investigations are essential tools for epilepsysurgery in 
developing countries : extrapolatingresultsfromChinesestudies. Ann IndianAcadNeurol 2011 ; 14(3) : 
225-226. 

14. Asadi-PooyaAA and Sperling M R. Strategies for surgical treatment of epilepsy in developing 
countries. Epilepsia 2008;49(3):381-385. 



 

                      

 

 

© 2016.  The Authors. Published under Afro Asian Journal of Science and Technology  
309 

 

    Glennie NTSAMBI EBA, Afro Asian J Sci Tech, 2016,3(1),304 -310                                    ISSN 2349-4964 

 

15. Cukiert A, Buratini J A, Machado E, Sousa A, Vieira J, Forster C et al.Seizure-
relatedoutcomeaftercorticoamygdalohippocampectomy in patients withrefractory temporal lobe 
epilepsy and mesial temporal sclerosisevaluated by magneticresonanceimagingalone. Neurosurg 
Focus 2002 ; 13 (4) : 1-4. 

16. Tareczek I E, Fandino-Franky and Wieser H G. Comparison of epilepsysurgery program in 
Cartagena, Colombia, and Zurich, Suitzerland. Epilepsia2000 ; 41(suppl 4) : s35-s40. 

17. Ouzzani R, Lalyouji F, Belaidi H, Khamlichi A, Jiddane M, Birouk N et al.Epilepsysurgery in 
Morocco, study and long termfollow up in 51 cases. J Neurosurg2013 ; 333 (Suppl 1) : e53–e54. 

18. Khiani H M, Khemiri E, Parrain D, Hatteb N, Proust F, Mrabet A. Epilepsysurgery program in 
Tunisia : an example of Tunisian French collaboration. Seizure 2010 ; 19 : 74-78.  

19. Birbeck G, Chomba E,Atadzha M, Mbewe E, Haworth A.The social and economic impact of epilepsy 
in Zambia: a cross sectional study. Lancet Neurol2007;6(1):39-44. 

20. Asadi-PooyaAA, Taghipour M, Kamgarpour A, Rakei S M, Razmkon A. Management of epilepsy in 
resource-limited setting: establishing an epileptic surgery program in Southern Iran. Injury and 
violence 2012; 4:16. 

21. Kwan P, Sperling M R.  Refractory seizures: try additional anti-epileptic drugs (after two have failed) 
or go directly to early surgery evaluation? Epilepsia 2009;50 (suppl 8):57-62. 

22. Engel J Jr. A greaterrole for surgicaltreatment of epilepsy : why and when ? Epilepsycurrents2003 ; 
3(2) : 37-40. 

23. Ngoungou E B ,Quet F, Dubreuil C M, Marin B, Houinato D, Nubukpo P et al. Epidémiologie de 
l’épilepsie en Afrique sub-saharienne: une revue de la littérature. Epilepsies 2006;18(1):25-40. 

24. Preux P M, Druet-Cabanac M. Epidemiology of epilepsy in sub-saharan Africa. Lancet Neurol 2005; 
4:21-31. 

25. Paul A, Adeloye D, George-Carey R, Kolcic I, Grant L, Chan K Y. An estimate of the  prevalence of 
epilepsy in sub-saharan Africa: a systematic analysis. J Global health 2012;2 N.2.020405. 

26. Ruberti R F. Surgery of intractableepilepsy in Africa. Afr J NeurolSci 1997 ; 16 (1). 

27. Boling W, Palade A, Wabulia A, Longomi N, Warf B, Nestor S et al. Surgery for pharmaco-resistant 
epilepsy in the developing world: a pilot study. Epilepsia 2009; 50(5):1256-1261. 

28. Butler J J. The role of epilepsysurgery in southernAfrica. Acta NeurolScandSuppl 2005 ; 181: 12-6. 
29. Olubunmi A O. Epilepsyin Nigeria : a review of etiology, epidemiology and management. Benin 

journal of post-graduatemedecine 2006 ; 8(1): 27-51. 
30. Owolabi L F, Akinyemi R O, Owolabi M O, Sani U M, Ogunniyi A. Epilepsy profile in 

adultNigerianswithlateonsetepilepsysecondary to braintumor. NeurolAsia 2013 ; 18 (1) : 23-27. 
31. Ntsambi-Eba G, Mampunza M M S,Mashinda K D,Lelo M G,  Kalala O JP. Potentiel d’indication 

chirurgicale de l’épilepsie en milieu neuropsychiatrique à Kinshasa : cas du Centre de Santé Mentale 
Telema. Etude préliminaire. Afr J NeurolSci2015 ; 4 (3).  

32. Prus N and Grant A C. Patient beliefs about epilepsy and   brainsurgery in a multiculturalurban 
population. Epilepsybehav 2010 ; 17(1) : 46 

33. Sylaja P N and Radhakrishna K. Surgical management of epilepsy: problems and pitfalls in 
developing countries. Epilepsia 2003; 44(suppl1):48-50. 

34. Spencer S, Linda H. Outcomes of epilepsy surgery in adults and children. Lancet Neurol 2008;7:525-
537. 



 

                      

 

 

© 2016.  The Authors. Published under Afro Asian Journal of Science and Technology  
310 

 

    Glennie NTSAMBI EBA, Afro Asian J Sci Tech, 2016,3(1),304 -310                                    ISSN 2349-4964 

 

35. Bano S, Yadav S N, Chaudhary V, Garga U C. Neuroimaging in epilepsy. J PediatrNeurosci2011;6:19-
26. 

36. Chandra P S and Tripathi M. Epilepsy surgery: recommendations for India. Ann India 
AcadNeurol2010;13(2):87-93. 

37. Ntsambi-Eba G, Vaz G, Docquier M A, Rijckevorsel K V, Raftopoulos C. Patients with refractory 
epilepsy treated using a modified multiple subpial transection technique. Neurosurgery 2013; 
72(6):890-898. 

38. Ryvlin P, Rheims S. Epilepsy surgery: eligibility criteria and presurgical evaluation. Dialogues 
ClinNeurosc 2008;10:91-103. 

39. Tahir M Z, Sobani Z A, Quadri S A, Ahmed S N, Sheerani M, Siddiqui F et al. Etablishment of a 
comprehensive epilepsy center in Pakistan: initial experience, results, and reflexions. Epilepsy 
Res&treat 2012; article ID 547382, 6 pages. 

 
 
 
 
 
 
 

 
 


