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Introduction
Temporal lobe epilepsy (TLE) is a common 

type of epilepsy in children, which is difficult to 
control by medication (1). The generally known 
underlying cause of TLE is mesial temporal scle-
rosis (MTS). However, there are other etiologies 
for TLE in infants such as tumors, trauma, focal 
cortical dysplasia, and vascular malformations. 
In infants and toddlers, motor manifestations are 
highly noticeable, which become less obvious by 
increasing age. 

Additionally, as the child grows older, the com-
plexity of automatisms increases. Furthermore, 
clinical manifestations in childhood and especial-
ly in adolescence resemble those seen in adult 
population (1,2). In children with intractable TLE, 
the rate of operation success in anterior temporal 

lobectomy is more than amygdalohippocampecto-
my. If the magnetic resonance imaging (MRI) find-
ings demonstrated a focal brain lesion, it would 
act as one of the most reliable independent pre-
dictors of surgical outcomes.

Functional and structural neuroimaging tech-
niques are increasingly used in the assessment of 
epileptic patients for localizing the seizure foci, as 
well as understanding pathophysiology and prog-
nosis, and predicting surgical outcomes. To reach 
this goal, cerebral blood flow is assessed by ictal 
and interictal single photon emission computed 
tomography (SPECT) imaging (3). The results ob-
tained by these methods should be interpreted 
in the context of clinical, electrographic, and MRI 
data. 
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This study aimed to assess the efficacy of magnetic resonance imaging (MRI) and 
single-photon emission computed tomography (SPECT) in localizing epileptic foci in 
children with temporal lobe epilepsy (TLE). This prospective study was conducted 
on 12 patients including five males and seven females aged between 2 and 16 years 
old with a clinical diagnosis of TLE. All the patients underwent high-resolution MRI 
and if no abnormality was identified, SPECT was used for further assessment. In all 
the patients, visual inspection identified unilateral mesial temporal sclerosis, and 
the patients underwent craniotomy and lesionectomy.
According to the results, eight patients were categorized in class I and two cases 
were classifies as class II, and all the patients survived. About 25% of the patients 
showed adequate memory function on the non-operated temporal lobe, and general 
intelligence quotient increased by 10% in 50% of the patients.
According to the results, in patients with clinically suspected TLE, MRI alone is not 
able to localize the epileptic foci correctly, and SPECT can be helpful to localize these 
lesions.
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Hyper and hypoperfusion are generally associ-
ated with ictal and interictal discharges, respec-
tively. Positron emission tomography (PET) has 
wider research applications, particularity when 
used with ligands for neurotransmitter receptors 
or inflammatory processes (4). Seizure-free sta-
tus is the most important predictor for improved 
psychosocial outcome and quality of life, as well as 
low proportion of disability among children. 

Neuroplasticity decreases by age; therefore, 
faster recovery is expected during infancy and 
early childhood. Nonetheless, intractable seizure 
is a risk factor for refractory epilepsy. As a result, 
patients with medically intractable TLE should un-
dergo surgery as soon as possible (1,2).

Case series
This prospective pilot study was conducted on 

12 patients entailing five males and seven females, 
who aged between 2 and 16 years old with med-
ically refractory mesial TLE confirmed by a pe-
diatric neurologist. This study was carried out in 
Ghaem Hospital affiliated to Mashhad University 
of Medical Sciences, Mashhad, Iran, from 2009 to 
2014. 

All the patients underwent MRI scanning, and 
if MRI did not reveal any abnormality, SPECT was 
performed. Unilateral MTS was diagnosed by 
SPECT imaging. Interictal preoperative electroen-
cephalography (EEG) was performed for all the pa-
tients in addition to pre- and post-operative (one 
year later) neuropsychological tests. Both EEG and 
neuropsychological examinations were accom-
plished in a blinded manner. 

These data were not taken into account during 
the process of surgical decision-making. All the 
patients underwent craniotomy and lesionecto-
my at the side of the MTL. The surgical outcomes 
were categorized to three classes including class 
I (seizure-free or simple partial seizures only), 
class II (worthwhile improvement [≥90%]), and 
no worthwhile improvement. The follow-up peri-
od ranged between 12 and 48 months, with mean 
and standard deviation of 24±5 months. Moreover, 
at the post-operative phase, no continuous vid-
eo-EEG monitoring, PET, Wada test, or SPECT was 
performed. 

Given the surgical outcomes, eight patients were 
categorized in class I and two subjects were in 
class II (Table 1). No mortality occurred in any of 
the patients. No postoperative cognitive dysfunc-
tion was observed among the patients except for 
two patients who underwent dominant TLE sur-
gery and experienced a verbal memory decline. In 
these two patients, the postoperative MRI revealed 
a posterior temporal cortical damage. About 25% 
of the patients showed adequate memory function 

on the non-operated temporal lobe, and gener-
al intelligence quotient (IQ) increased by 10% in 
50% of the patients.

Table 1. Surgical results for children with temporal 
lobe epilepsy 

Post-operation Number of patients Age range 
(years)

Class I 8 2-16
Class II 2 2-16
No change 2 2-16

Discussion 
TLE is the most common type of medically in-

tractable epilepsy among adults; however, only 
about 20% of childhood seizures are originated 
from the temporal lobe. Furthermore, the most 
frequent cause of TLE is MTS, also known as hip-
pocampal sclerosis. This condition was observed 
in almost 81% of all TLE cases (1). TLE can be 
treated through surgical procedures. 

According to the literature, satisfactory surgical 
outcomes were observed in children and adoles-
cents who underwent temporal lobectomy (5,6). 
Additionally, for toddlers, it is much more difficult 
to perform pre-surgical evaluations compared to 
older patients. There are only limited number of 
studies performed to assess postoperative cogni-
tive or memory outcomes in children, which might 
be due to low prevalence of memory problems and 
the limitations of existing measurement scales (6).

Clinical characteristics of children undergoing 
TLE surgery including seizure types, histopathol-
ogy, EEG findings, postoperative seizure, and neu-
ropsychological outcomes may provide important 
information on the effect of surgery on TLE.

MTS is considered as a progressive disorder, 
which is identified by medically intractable sei-
zures, memory deficit, and behavior changes. The 
outcomes of temporal lobectomy was significantly 
better than antiepileptic drugs (AED) treatment. 
Therefore, it is recommended to postpone presur-
gical evaluation in case of medical intractability. 
Moreover, children with intractable seizures show 
intellectual decline over time; accordingly, surgery 
is the gold standard of treatment at earlier stages 
to reduce the severity of cognitive impairment (7).

It is indicated that TLE surgery is a safe and ef-
fective method to treat children with intractable 
epilepsy (8,9). Wiebe et al. conducted a random-
ized controlled trial and confirmed the effective-
ness of anterior temporal lobectomy in adults with 
intractable TLE (8). According to the results of the 
mentioned study, 58% of the patients in the sur-
gical group became seizure-free compared to only 
8% of the cases in the medical group. 

Hemb et al. found that TLE surgery was able to 
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keep patients seizure-free for almost up to two de-
cades (10). This result was consistent with the re-
sults obtained by a study performed in the Cleve-
land Clinic. The mentioned study revealed that 
74% of pre-adolescents and 80% of adolescents 
became seizure-free after TLE surgery (7).

Another study conducted on 52 children and 
adults with medically intractable TLE demonstrat-
ed that 63.2% of the children and 72.7% of the 
adults became seizure-free after the operation (9).  

Follow-up studies of adults and children showed 
that the probability of recurrence increased after 
several years of operation (11-14). A retrospec-
tive review of 325 adult and pediatric patients 
revealed that the seizure-free rate after temporal 
lobectomy changed from 61% (at one year postop-
eration) to 41% (at 10 years postoperation) (12). 
A similar study indicated that 67% of patients 
were seizure-free during the 10 to 20 years after 
surgery (13). 

Additionally, the outcomes were more satisfac-
tory in patients with tumors or cavernous angio-
ma compared to those with other histopathologies 
(12). TLE surgery may impair memory, generally 
verbal memory and spatial learning disorders may 
happen following left-and right-sided temporal 
lobe resection. Approximately 30%-60% of the pa-
tients who undergo left-sided (speech dominant) 
temporal lobe resection experience a substantial 
decline in verbal memory (15). On the other hand, 
postoperative improvement in verbal memory 
may happen in patients who underwent right-sid-
ed surgery; however, several patients may exhibit 
a decline. There is a greater risk for postoperative 
memory decline in patients with poorer presurgi-
cal mood (15).

A study was conducted to evaluate postoperative 
outcomes in children and revealed an improve-
ment in verbal memory scores six months after the 
left-sided surgery and spatial memory after the 
right-sided resection (9). Cognitive dysfunctions 
resolve more quickly and completely in children 
in comparison to adults (16). Although previous 
studies on children demonstrated a postoperative 
verbal memory decline after three months of sur-
gery, significant recoveries were observed within 
the first postoperative year. 

Nevertheless, in adults with left-sided resection, 
the level of verbal memory one year after surgery 
was remarkably worse than that of their preoper-
ative examination (16). In a study with a follow-up 
duration of shorter than two years, no improve-
ment of intellectual functioning was found (17). 
Therefore, a longer follow-up interval is required 
for cognitive recovery.

Skirrow et al. carried out a study on the results 
of a nine years follow-up of 42 children underwent 

TLE surgery and showed a significant improve-
ment in IQ after a follow-up period of more than 
five years in the surgical group, while the non-sur-
gical control group did not show this increase 
(18). Furthermore, psychosocial outcomes such as 
quality of life were more acceptable in the surgical 
group in comparison to the control group. Given 
the evidence, children with lower preoperative 
IQ levels showed better postsurgical cognitive im-
provements (18,19). 

Various predictors of postoperative memory 
outcome including preoperative memory level, the 
side of resection, extent of MTS, the duration of 
epilepsy, and Wada testing for the determination 
of language and memory lateralization (19-21). 
Binder et al. found the predictive factors of mem-
ory decline including good preoperative perfor-
mance, left-hemisphere language dominance ac-
cording to the Wada test, and adult age of seizure 
onset.

Conclusion
To localize temporal lobe foci in patients with 

clinically suspected TLE, MRI alone is not able to 
correctly localize it and SPECT is very helpful to 
localize this lesion. In children, a safe and effec-
tive procedure to control seizure for intractable 
epilepsy is temporal lobe resection. Due to the 
shorter epilepsy duration and greater neuroplas-
ticity in children compared to adults, the success 
in children is more probable. It is worth mention-
ing that when the procedure is performed in the 
dominant hemisphere, there is a risk for language 
impairment. Additionally, in children, the effects 
of frequent seizures and taking AEDs on develop-
ing of the brain can be disruptive and result in the 
brain damage and progressive mental retardation. 
As a result, to improve long-term prognosis, early 
diagnosis of intractable epilepsy and referral for 
surgical treatment are critical.
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