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Histopathological Findings in Chronic 
Pharmacoresistant Temporal Epilepsy:  

Study of 66 Syrian Patients 
 

Raydeh Al KHani*

Abstract 
Background and Objective: Epileptic seizures is clinically not yet well 
predicted and comprehensible. This was a pathological study of surgical 
specimens of resected temporal lobe and hippocampus in chronic 
pharmacoresistant temporal epilepsy in order to determine the associating 
lesions; that might be the cause or the result of this type of epilepsy. Wide a 
variety of lesions as have been reported in the literature.  
Methods: This was a prospective histopathological study of successive 
mesial temporal and hippocampal structures removed from patients 
suffering from refractory epilepsy, between Oct 1997 and Dec 2004 in the 
Epilepsy Center of Damascus University.  
Results: Sixty six consecutive surgical specimens from 66 patients with 
refractory epilepsy lasting for 1-32 years were received and studied. Our 
series included 33 males and 33 females (2-45 y; average 22 y). Pathological 
study revealed, in all cases, signs of neuronal injury with cell loss, cortical 
dysplasia/ dysgenesis, and gliosis. Tumoral lesions were observed in 28 cases 
(42%), including neuroglial tumors in 20 cases, vascular 
tumors/malformations in 5 cases, and gliomas in 3 cases. 
Contusions: In this series, neuronal injury and loss were found in all cases, 
associated with gliosis. Tumors and malformations were found in 45.5% of 
cases. 

* Professor, Department of Pathology, Faculty of medicine Damascus University. 
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Introduction 
Epilepsy affects up to 2% of the general population and begins mostly in 
childhood or adolescence. The etiology of pharmacoresistant epilepsy is 
not well understood; genetic susceptibility promoted by other acquired 
conditions including trauma, metabolic or ischemic disorders, neoplasia, 
etc is suggested. A wide variety of lesions, including tumors, have been 
reported in many studied series.(1-9)  
The aim of this study is to found out tumoral lesions in surgical 
specimens of temporal lobectomy and hippocampus. 
Material And Methods 
Consecutive surgical specimens of hippocampi and temporal lobes  
excized from patients having chronic pharmacoresistant epilepsy were 
received and prospectively studied between October 1997 and December 
2004. This study was done in Epilepsy center at Damascus University, 
Syria. 
A macroscopic study was done before fixation, followed by second 
macroscopic study of serial cut sections of 1.5-2 mm after fixation in 4% 
formalin. Paraffin embedding and hematoxillin-eosin staining of 5 
micron-cut sections were done. Systematic microscopic study of these 
HE-stained sections was performed consecutively.  
Results 
Sixty six consecutive surgical specimens from 66 patients were received 
and studied. Our series included 33 males and 33 females (2-45 y; 
average age was 22 y). The duration of epilepsy varied between 1 to 32 
years (mean was 16.2 y). Pathological findings showed some constant 
changes in the temporal lobe and hippocampus that were observed in all 
cases including disorganization of the temporal lobe cortex. Neuronal 
edema with vacuolization and ballooned neurons were noted. This was 
mostly noted in the dentate nucleus (fig 1). Cell injury and loss was 
resulted in disorganization and differing in density of neuron layers in the 
cortex.  Various degrees of astrogliosis in the cortex, and various degrees 
of focal or diffuse astrogliosis in the white matter were noted (fig 2).  
Vascular malformations were found in 5 cases (7.5%); vascular 
arteriovenous malformation was observed in two cases, and cavernous 
hemangiomas was observed in three other cases, one of them in the 
hippocampus. 
Neuronal and glioneuronal tumors/malformations were seen in 20 cases 
(30%).  In four cases, these lesions were in both temporal lobe and 
hippocampus, while in ten cases the lesion were only observed in the 
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hippocampus. This group included the following lesions: 
dysembryoplastic neuroepithelial tumors (DNETs) in 11 cases (Fig 3), 
gangliogliomas in 10 cases, and ganglioneuromas in six cases. These 
lesions were bifocal, multifocal, or associated together in the temporal 
lobe or hippocampus, or both.  
Glial tumors were found in 3cases (4.5% of cases) including 2 low grade 
fibrillary astrocytoma in the temporal lobe, and one low grade 
oligodendroglioma in the temporal lobe and the hippocampus. 
Discussion 
Some tumors are known to be frequently associated with epilepsy, such 
as dysembryoplastic neuroepithelial tumors (DNETs), ganglioneuromas 
and gangliogliomas, which can be either bilateral or multifocal. (2,10-12) 
These tumors are believed to be of hamartomatous origin by some 
authors, as they are composed of mature multiple cell types.(10,13,14) 
Other tumors were reported in some cases of pharmacoresistant temporal 
epilepsy, such as low grade astrocytomas, oligodendrogliomas, 
oligoastrocytomas, and vascular tumors,(15) and mixed or composite 
tumors.(16,17) Their incidences varies widely from one series to another. 
Malformations reported in epileptic series included vascular 
malformations,(18) white matter neuronal heterotopia,(19) lesions of 
tuberous sclerosis, and neuronal or glioneuronal 
hamartomas.(13,17,18,20) It is suggested that cortical malformations can 
both form epileptogenic foci and alter brain development in a manner that 
causes a diffuse hyperexcitability of the cortical network.(21) 
Glioneuronal lesions appear to be highly epileptogenic.(13)  
In our series, tumors or tumor-like lesions were found in 28 cases (42%); 
we had 3 cases of low grade glial tumors, 20 cases of glioneuronal tumors 
and hamartomas, and five vascular tumors and malformations. Most of 
the glioneuronal tumors were bifocal, multifocal, or associated with each 
other, with transitional zones or “composite tumors” as described by 
some other authors.(22) The juxtaposition of these tumors, and the 
transition between DNETs, gangliogliomas, or hamartomatous 
glioneuronal lesions might support the hypothesis that all these tumors 
are of hamartomatous origin. The relationship and the transition between 
these lesions have also been reported other authors.(16,23)  
We have to note that all of the tumors and the malformations observed 
were associated with cortical disorganization, and neuronal injury and 
loss. 
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Neuronal damage and loss have been well documented in studies of 
epilepsy. This was evident in all of our cases, affecting especially the 
pyramidal cells in the cortex and the granule cells in the dentate gyrus. 
The loss of a critical number of interneurons in the dentate gyrus was 
suggested as a possible cause of seizure initiation.(24)  
The histopathology of “cortical dysplasia” or “cortical dysgenesis” as 
described by the authors(3,7,19) includes a variety of structural changes 
which could be focal, multifocal, or diffuse, resulting in changes in the 
neuronal network inciting seizures attacks:(25) neuronal migration 
abnormalities, diffuse architectural disorganization of the cortex with 
cortical laminar disruption, gyral fusion, clusters of atypical neurons and 
glial cells within the cortex, malalignment of neurons, and neuronal 
cytomegaly.  Changes of the above described “cortical dysplasia” are 
observed in all of our studied cases. The term “cortical dysgenesis or 
disorganization” might be more appropriate. Irregular brain surface and 
irregular cortical thickness were always noted in our cases, which might 
be the consequence of neuronal reorganization associated with glial cell 
reaction. It was reprted that cortical dysgenesis might begin as an in utero 
migrational abnormality,(26) or as an acquired cortical dysplasia in 
response to  perinatal brain damage.(1)  
Gliosis is noted in all of the reported series of epilepsy. Astrogliosis was 
observed, in varying degrees, in the temporal lobe and hippocampus in all 
of our cases, even in patients with no remarkable abnormalities on MRI 
in the temporal lobe.  At the same time, all of our patients had an 
irregular hippocampal signal on MRI. Marked subpial gliosis, with 
nodular densification is sometimes noted. Our two previously mentioned 
cases of fibrillary astrocytoma grade 1 were very difficult to distinguish 
from a severe gliosis. We think that progressive gliosis might be a 
reactive process induced by neuronal injury and loss, seizure attacks, and 
metabolic disorders.  
Conclusion 
Marked modifications were noted in this histopathological study of the 
temporal lobe and the hippocampus in pharmacoresistant temporal 
epilepsy; some were constantly present, especially cortical 
disorganization, neuron injury and loss, and gliosis. A defined tumor or a 
tumor/malformation was observed in 42% of cases.   
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Figures Comments: 
 

Figure 1. Signs of cell injury in the dentate nucleus: cell edema with 
vacuolization and focal cell loss. (H-E stain). 
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Figure 2. Diffuse gliosis in the temporal lobe with Indian file pattern of the 
glial cells (H-E stain). 
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Figure 3. Dysembryoblastic neuroepithelial tumor: a common finding in 
epileptic cases (H-E stain). 
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