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Case Report
Drug abuse and epileptic seizure in a patient with  
hippocampus gangliocytoma: a case report
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Abstract: The relationship between drug abuse and regional lesions in the brain is rarely discussed and the specific 
association between drug abuse and hippocampal tumors has yet to be investigated. We report here an unusual 
case of a 27-year-male drug addict with a hippocampal tumor and the primary symptom of epilepsy. The patient un-
derwent surgical treatments, and the pathological findings confirmed a gangliocytoma (World Health Organization 
[WHO] I) that was associated with focal cortical dysplasia (FCD type IIIB). Postoperative recovery was good and 
during the follow-up period, which exceeded 1 year, the patient’s seizures were controlled and he did not take any 
more drugs. The present study indicates that the drug abuse of this patient may have been associated with his hip-
pocampal gangliocytoma.
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Introduction

Drug abuse is a serious social health problem 
worldwide and the increasing number of novel 
drugs has created new challenges for the pre-
vention and treatment. A variety of factors play 
key roles in drug abuse including social, family, 
genetic, and psychological variables [1]. The 
classic reward circuitry, mainly including the 
nucleus accumbens, ventral tegmental area, 
and prefrontal cortex, is the main underlying 
neuroanatomic structure for drug addiction. 
However, more and more evidence suggests 
that hippocampal plasticity as well as hippo-
campus-dependent learning and memory also 
play the important roles in the development 
and maintenance of drug abuse and addiction 
[2]. Methamphetamine (METH), or crystal meth, 
poses greater danger than other illegal drugs 
owing to its acute complications, long-term 
neurotoxicity, and drug dependency [3]. The 
hippocampus seems to be especially vulnera-
ble to METH. Dopamine oxidation, oxidative 
stress, excitotoxicity, neuroinflammation, and 
increased blood-brain barrier (BBB) permeabil-
ity have been proven as mechanisms for neuro-
nal dysfunction in the hippocampus [4, 5].

On the other hand, it has been known that tem-
poro-mesial structures (namely limbic lobe), 
including hippocampus, are the main locations 
for long-term epilepsy associated tumor (LEAT) 
[6]. Patients often have long histories (often 
two years or more) of drug-resistant epilepsy, 
and the tumors are generally slow growing low 
grade and cortically based. LEAT and focal cor-
tical dysplasia (FCD) frequently coexist [7]. It is 
now grouped as FCD type IIIb in the updated 
International League Against Epilepsy (ILAE) 
classification [8].

To the best of our knowledge, the relationship 
between drug abuse and hippocampal tumors 
has never been reported. The present study 
describes the case of a METH addict with a hip-
pocampal tumor whose primary symptom was 
long term epilepsy. 

Case report

A 27-year-old male patient presented in our 
neurological department due to one bout of 
tetany and escalation of repeated attacks of 
unconsciousness over the past three years. 
The frequency of repeated attacks occurred 
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from once to several times per day, and lasted 
a few seconds per attack, and the symptoms 
didn’t arouse the patient’s attention. One mo- 
nth prior to his visit, his symptoms worsened, 
with limbs’ twitching when the attack occurred. 
Depakin was prescribed to control his seizures, 
yet no obvious effect was achieved. The patient 
had a history of taking METH for more than four 

The histopathological examination confirmed 
the diagnosis of grade I gangliocytoma (World 
Health Organization [WHO] classification) which 
was correlated to FCD type IIIb (Figure 1C, 1D). 
In the meantime, Depakin was applied for anti-
epileptic treatment after surgery and the 
patient had good compliance with no other 
drugs taken. The patient had MRI follow up in 

Figure 1. Clinical materials of the case. (A, B), Head MRI prior to the opera-
tion revealed swelling in the left anterior hippocampus with a homogenous 
signal increase on axial T2-weighted images (A: arrow) and signal decrease 
on coronal T1-weighted images (B: arrow). (C, D), Histopathological findings 
(C: 10*20, D: 10*40) showed actively proliferating ganglion cells and the 
presence of heterocysts. (E, F) One year after the operation, secondary MRI 
revealed post-operative changes in the left hippocampus with no contrast 
enhancement.

years, including episodes of 
drug abuse and instances of 
withdrawal and relapse over 
the last year. The patient did 
not complain about memory 
or any other cognitive impair-
ment, and got a full score of 
30 on Mini-mental State Ex- 
amination (MMSE). His physi-
cal examinations were also 
normal. Spikes showed on the 
whilst scalp electroencepha-
lography (EEG) of temporal lo- 
be. Moreover, brain magnetic 
resonance imaging (MRI) scan 
revealed swelling in the left 
anterior hippocampus (Figure 
1A, 1B) and the enhanced 
head MRI scan showed that 
left amygdala and hippocam-
pal region had lesions with 
mass effect. Therefore, low-
grade gliomas were initially 
suspected. The further head 
magnetic resonance spectros-
copy scan revealed slight cho-
line increases in left hippo-
campus which indicated the 
lesion of either low-grade as- 
trocytoma or brain glial tumor. 

The patient underwent a sur-
gery for tumor resection. Using 
intraoperative electrophysio-
logical stimulation under gen-
eral anesthesia, the lesion 
was localized to the hippo-
campal head and the epilepto-
genic foci were resected. The 
procedure was successfully 
completed and no abnormal 
electrophysiological discharg-
es were detected after sur- 
gery.
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one year, which showed no enhancement in the 
left hippocampus (Figure 1E, 1F). Since then 
he has stopped taking Depakin. Recently we 
followed him up by telephone, and found that 
the patient is doing well without drug abuse, 
and there has been no seizure attack after the 
operation.

Discussion

Long-term epilepsy associated tumors (LEAT) 
are proven to be one of major cause of focal 
epilepsies, especially in children and young 
adults. The biologic behavior of LEAT is gener-
ally benign, and low-grade tumors. They are 
more inclined to epileptogenic than high-grade 
tumors. Epilepsy associated with LEAT is poorly 
controlled by antiepileptic drugs while it is ex- 
tremely responsive to surgical treatment [6]. 
The mechanisms of the epileptogenesis of 
LEAT are complicated, with key factors includ-
ing local glutamate and GABA receptors chan- 
ge, neuroinflammation, alterations in BBB, as 
well as associated cortical dysplasia [6]. The 
patient had a three year history of epilepsy. His 
EEG scans showed that the epileptic discharg-
es were localized to the left temporal lobe, 
while his brain MRI scans suggested the possi-
bility of a hippocampal tumor. Surgery con-
firmed the diagnosis of a left hippocampal gan-
gliocytoma with focal cortical dysplasia (FCD 
Type IIIb). 

Gangliocytoma is a quite rare, benign intrapa-
renchymal neuronal tumor comprised mainly of 
ganglion cells. The most frequent site is the 
temporal lobe, and seizures are the most com-
mon symptoms [9]. FCD, a neuronal migration 
disorder characterized by abnormalities of the 
laminar structure of the cortex, is also a fre-
quent cause of drug resistant focal epilepsy 
[10]. When the cortical lamination abnormali-
ties are associated with a primary brain tumor, 
such as our patient, FCD type IIIb is diagnosed 
according to the classification of FCD by an 
ILAE task force [8]. Additionally, the gangliocy-
toma associated FCD was considered belong-
ing to the range of LEAT with regard to his post-
surgical seizure-freedom.

In addition, it was noted that the patient had a 
history of drug abuse over several years. Re- 
search on drug abuse and addiction has pri-
marily focused on two neural circuits: the limbic 
system and the dopaminergic reward circuitry. 

Experimental studies have also shown that the 
hippocampus is part of the brain’s reward cir-
cuit that underlies addiction. Martins, T and his 
co-workers have found that acute high dose of 
METH can transiently increase BBB permeabil-
ity in adult mice brain. The hippocampus was 
shown to be the most susceptible brain region 
to METH, comparing to frontal cortex and stria-
tum [5]. METH can also induce neuroinflamma-
tion, characterized by astrocytic and microglia 
reactivity, and neuronal dysfunction in the mice 
hippocampus [4].

Above all, drug abuse seems to share some 
common pathophysiological mechanisms with 
tumor associated epilepsy. Thus, the drug ab- 
use in the case might be correlated with the 
development of his hippocampal tumor. Chan- 
ges in neuronal function and neurotransmitters 
caused by hippocampal tumors may activate 
the mesolimbic dopamine system and lead to 
the abuse of drugs. Accordingly, tumor resec-
tion could deactivate the mechanism above, 
and further plays the roles of not merely con-
trolling tumor-related seizures but also aiding in 
detoxification. The patient was followed-up for 
more than one year after resection with no fur-
ther seizures or drug use, which supports our 
hypothesis that the tumor was well correlated 
to patient’s drug abuse. However, long-term 
follow-up on the case is necessary. 

In conclusion, this is the case of a drug addict 
with a hippocampal gangliocytoma associated 
with FCD whose primary symptom was epilep-
sy. This study provides novel avenues for re- 
search on the mechanisms underlying the rela-
tionship between drug abuse and hippocampal 
tumor.
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