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CLINICAL CHARACTERISTICS AND SURGICAL OUTCOME OF
PATIENTS WITH TEMPORALLOBE TUMORS AND EPILEPSY

CARMEN LISA JORGE*, SUELY K. NAGAHASHI-MARIE*, CHRISTIANE C. PEDREIRA*,
SERGIO ROSEMBERG**, ROSA M.F. VALERIO*, KETTE D.R. VALENTE*, ELZA M.T. YACUBIAN*

ABSTRACT - Thisisaretrospective study of 21 surgically treated patientswith temporal |obe tumorsand
epilepsy. Evaluation included clinical data, EEG findings, structural scans, pathological diagnosis and post-
surgical follow-up. There were 9 cases of ganglioglioma, 5 pilocytic astrocytoma, 3 ganglioneuroma, 2
dysembryoplastic neuroepithelial tumor, 1 pleomorphic xantoastrocytoma, and 1 meningioangiomatosis. Mean
follow-up time was 22 months and outcome was eval uated according to Engel’ s classification; 76.2% were
classifiedinclass| and 23.8% in Il and I11. All patients classes |1 and |11 had been submitted to mesial and
neocortical resections. There were no differencesrelated to clinical characteristics, pathological diagnosisor
duration of follow-upin patients seizure-free or not. All patientshad abnormal MRI and ten of thesehad normal
CT; theMRI characteristicswere compared to pathol ogical diagnosisand specific histological characteristics of
thetumorswere not discernible by MRI. We concluded that MRI was essential for the diagnosisand precise
location of TL tumors. Gangliogliomawasthe most frequent tumor and lesionectomy associated to mesial resection
doesn’t guarantee abetter prognosis.
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Caracteristicasclinicas, deneur oimagem estrutural eprogndstico cir Ur gico depacientescom tumor do
lobotemporal eepilepsia

RESUMO - Este é um estudo retrospectivo de 21 pacientes com epilepsiae tumores do |obo temporal tratados
cirurgicamente. A avaliagdo incluiu dados clinicos, el etrencefa ogréficos, de neuroimagem, anatomiapatol égica
eseguimento pés-operatdrio. Eram 9 casosde ganglioglioma, 5 de astrocitomapil ocitico, 3 de ganglioneuroma,
2 detumor neuroectodérmico disembrioplastico, 1 dexantoastrocitomapleomorfico e 1 de meningoangiomatose.
A médiade tempo de seguimento pds-operatorio foi 22 meses e 0 prognoéstico foi avaliado de acordo coma
classificacio de Engel; 76,2% encontravam-se naclasse| eorestantenasclasses|| elll. Todos os pacientes que
seencontravam nasclasses|| elll haviam sido submetidosaressecggo do tumor e de estruturas mesiaistemporais.
Néo encontramosdiferengasentre osgruposquanto ascaracteristicasclinicas, histol égicasetempo de seguimento.
Dez pacientes apresentavam TC normal ; os achados naRM foram comparados ao diagndsti co patol gico, mas
nao encontramos caracteristicas especificas relacionadas a0 tipo de tumor. O estudo por RM foi essencial parao
diagndstico elocalizaggo precisadalesdo. Gangliogliomafoi o tumor maisfrequiente elesionectomiaassociada
aresseccao mesial ndo proporcionou mel hor prognostico.

PALAVRAS-CHAVE: epilepsia, tumor do lobo temporal, clinica, prognéstico cirdrgico eressonancia
magnética

New neuroimaging techniques, especially MRI, have alowed more frequent detection of
structural abnormalities, such as discrete neuronal migration disorders, gliosis and slow growing
tumorsin patients with medically refractory epilepsy®. Small growing tumorsarefoundin about 10-
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20% of patients who undergo surgical treatment of temporal |obe medically refractory epilepsy .
Due of the benign nature of these lesions, recurrent, often refractory epilepsy, epileptic seizuresare
the usual presentation of these lesions, mass effect signs or bleeding are characteristically absent in
thissetting.

We present the clinical, electroencephal ographic, neuroimaging and pathological and surgical
follow-up inaseriesof patientswith refractory epilepsy and temporal tumor, who were submitted to
surgical resection for treatment of refractory seizures.

METHOD

We present theretrospectiveclinical, EEG, neuroimaging, pathol ogical and surgical follow-up dataof 21
consecutive patientswith refractory epilepsy secondary to temporal lobetumors(TLT), who underwent surgical
treatment at the Hospital das Clinicas da Facul dade de M edicinadaUniversidade de Sdo Paulo.

We analysed theimpact on outcome (seizure free patients— Engel’ sclass | vs. non-seizure free patients)
of thefollowing factors: localization of TLT (mesial, neocortical or mesial and neocortical) pathological diagnosis,
type and extension of theresection, clinical features (age of onset, duration of epilepsy and seizuretype and
frequency) and interictal andictal EEG findings.

Pathological diagnosiswasalso analyzed in relation to neuroimaging (MRI) features: |ocalization of the
lesion and presence or absenceof infiltration, calcification, edema, cystsand contrast enhancement.

The student’ st test (two-tailed) was used to eval uate differences between age, age at seizure onset,
duration of follow-up, seizure frequency, duration of follow-up. Fisher’s exact test (two-tailed) were used to
assess the association of the two groupsin relation to the presence of generalized tonic-clonic seizures (GTCS)
and simple partial seizure (SPS) and characteristics of EEG. The othersaspectsdidn’t allow statistical analysis
because of the small number of patients.

RESULTS

In this series there were 12 males and 9 females. There were 9 cases of ganglioglioma (42.8%),
5 pilocytic astrocytoma, 3 ganglioneuroma, 2 dysembryoplastic neuroepithelia tumor (DNET), 1
pleomorphic xanthoastrocytoma, and 1 case of meningioangiomatoss associated to mesial temporal
sclerosis.

The mean follow-up timewas 22 months (3 to 63 mo) and the outcome was eval uated according
to Engel’ sclassification; 76.2% of the patientswere classified inclass|, 14.3%in 1l and 9.5%in 1.
All patients were submitted to total tumor resection except for two who needed a second procedure
dueto partial resection at thetime of thefirst surgery. No tumoral recurrence has been detected up to
this moment. The surgical procedure consisted of lesionectomy in all patients. Seven out of the 10
patients with neocortical lesions also had a partial resection of the mesial temporal structures; all
these patients had had a suggestion of memory impairment in the neuropsychological evaluation;
two al so presented signs of mesial temporal sclerosison MRI and in four thelesionswere located in
theinferior basal temporal lobe, nearby the mesial structures. Three patientswith small circumscribed
lesions involving the neocortex did not have any mesial resection. Examples of the resections
(involving the mesial temporal structures or not) can be seen in Figures 1 and 2.

All patients classes |1 and 111 had been submitted to mesial and neocortical resections and
there were no differences related to location, pathological diagnosis or duration of the follow-up in
patients seizure-free or not (Table 1). There were differences between patients classes | (seizure
free) and Il and Il (no-seizurefree) in relation to duration of epilepsy, age at the evaluation and age
of epilepsy onset. The mean duration of epilepsy was 7.56 y, the age at the time of the surgery, 14.2
y and age of epilepsy onset 6.68y in patients seizure free. In the ones who continue to present
seizures, the mean duration of epilepsy was 15.8y, the age at the time of the surgery, 28.4y and age
at thetime of epilepsy onset 12.6y, but no significant association with prognosiswas found (Table 2).

All patients were considered refractory to medical treatment and presented complex partial
seizures (CPS). In the seizure free group the seizure frequency ranged from 2 to 45 per month
(mean: 10.25) and in the non seizure free group ranged from 6 to 180 (mean: 52.8). Nine (56.25%)
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Fig 1. Apolar left temporal lobelesion. Pre (A) and postoper ative(B) aspects. Themesial temporal
structuresare preserved (pleomor phic xanthoastrocytoma).

Fig 2. Alesion (ganglioneuroma) local
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of thefirst group of patients also had SPSand in
the other group one patient had SPS (20%). Eight
patients (38.1%) presented GTCS, six (37.5%) in
group | and one (20%) in the non seizure freegroup.
Five patients had presented status epilepticus.
Also in these data no significant association was
found (Table 2).

Seventeen patientshad normal neurologicd
examinations, onewasmoderatel y mental retarded,
two had asymmetry of the 2/3 lower part of the
faceand one, skinsignsof neurofibromatosis. None
of these patients had family history of epilepsy.

All patients had interictal EEGs and 12,
asoictal recordings. The EEGs displayed locali-
zed interictal findingsin 9 patients (56.25%) only
in the seizure-free group. The ictal studies were
lateralizatory in 6 out of 8 (75%) intheseizurefree
group and 3 out of 3in the other group (Table 3).

Eleven out of all patientshad abnormal CT
scans, which showed hipoattenuated lesionsin 6,
cystic lesionsin 3, calcification in 3 and contrast
enhacement in six.

A detailed analysis of the lesions was
allowed by MRI and the patients were classified
according toitsfindingsin 3 Groups: 1- mesid TL
involvement (42.8%); 2- neocortical TL involve-
ment (47.6%) and 3- mesid and neocorticd involve-

|night ment (9.5%), but specific histological characteris-

temporal neocortex. Pre (A) and postoperative (B) tics of the tumors were not discernible by MRI
aspects. Themesial temporal structureswereremoved. (Table 4 and Figure 3).
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Tablel. Prognosticfactors: localization, histological diagnosesand resection.
Prognosticfactors Patientsseizure-free Patients no seizure-free
(Engd’sClassl) (Engel’sClasses |l and I11)
n=16 n=5 pVdue

Localization:

mesd 7 2

neocortical 8 2 *

neocortical and mesial 1 1
Etiology:

ganglioglioma 7 2

ganglioneuroma 3 0 *

pilocytic astrocytoma 3 2

others 4 1
Resection:

somemesial resection 13(81.25%) 05(100%) 0,54°

without mesial resection 03(18.25%) 0
Postoperative follow-up mean: 20.4 mean: 27.6 0.46°
(months) (3-63) (7-52)
* Thesmall number of patientsdidn’t allow statistical analysis. b: p value based on t- test (2-tail).
Table?2. Prognosticfactors: clinical aspects

Peatientsseizure-free Patients no seizure-free
(Engel’sClass|) (Engel’sClasses |l and 111)
n=16 n=5 pVdue

Age(years) 14.25(4-27) 28.4(7-51) 0.27°
Ageof epilepsy onset 6.68(05-19) 12.6(1.5-43) 049°
Duration of epilepsy 7.56(1-19) 15.8(3.5-30) 0.16°
CPS 100% 100% -
CPS (month frequency) 10.31(1-45) 52.8(6-180) 0.26°
SPS 56.25% (9) 20% (1) 0.31
GTCS 37.5% (6) 40% (2) 1.00°
GTCS (annual frequency) mean :3.06 (1-12) 12 0.28°
Statusepilepticus 18.75%(3) 20% (1) 1.00°

CPS: complex partial seizure, SPS: simple partial seizure, GTCS: generalized tonic clonic seizure. a, p value based on Fisher’'s

exact test (2-tail) b, p value based on t- test (2-tail).

Table 3. Electroencephal ogram data.

Electroencephal ogram Patientsseizure-free Patients no seizure-free pVdue

Interical (localizatory) 9/16 0/5 0.117
(56.25%)

Ictal (lateraizatory) 6/8 3/3 -

a, p value based on Fisher’ s exact test (2-tail).

SPECT images were obtained during interictal period in 10 patients and were abnormal in 9,
showing hypoperfusion in the area of the tumor in 8 and hyperperfusion in 1. Hyperperfusion was

demonstrated in all 6 patients who had ictal SPECT studies.
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Figure 3. MRI preoperativewith similar characteristicsin four patientswith different pathological diagnosis:
(A) ganglioneuroma, (B) pilocytic astrocytoma, (C) dysembrioplastic neuroepithelial tumor and (D) ganglioma.

DISCUSSION

In this series there were important variationsin the duration of epilepsy (up to 43y) and age
at the time of surgery. Asreported by others>7, the TLT related to epilepsy have a benign course
explaining the long duration of epilepsy.

The most common tumor, as also emphasized by others 245, was ganglioglioma. This tumor
accountsfor 0.4-9% of primary brain tumorsdiagnosed at different institutions, and has been described
inall parts of central nervous system, but more commonly comesto clinical attention when present
in the cerebral hemispheres, particularly in the temporal lobe’.

The histopathological classification of the expansive lesions found in temporal lobe may be
difficult, due to the fact that they can resemble both tumors and dysembryogenic lesions®*. In two
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Table4. MRI characteristicsand pathological diagnoses.

Pathological MRI Characteristics  Contrast
diagnoses (n) Localization Infiltration Cacification Edema enhan- Cyst
cement
Ganglioglioma(9) M=6 3 4 4 5 3
N=2
M+N=1
Pilocytic astrocytoma (5) N=4 4 2 - 4 1
M+N=1
Ganglioneuroma(3) M=2 3 - - 1 1
N=1
Dysembryoplastic neuroepithelia (2) M=2 2 - - - -
Pleomorphic xanthoastrocytoma (1) N=1 - 1 - 1 -
Meningioangiomatosis (1) N=1 1 - 1 1 -

M, mesial; N, neocortical

of our patientswith DNET there were evidences of tumoral and malformative characteristics. Inthis
type of tumor, first described by Daumas-Duport et al °, epilepsy may bethe only clinica finding.
It usually presents a good prognosis. One of these patients had a poor outcome, maybe because of
the fact that it was associated to neurofibromatosis. The other lesions found in this series were also
slow growing tumors of benign nature.

Brain MRI was essential for the diagnosisof TLT since CT studieswere normal in about half
of the patients. Although the sensitivity of MRI isvery high, this method didn’t show any specific
characteristicsfor each of the histological types. Therewas agreat variability in MRI characteristics
inthe gangliogliomagroup athough our number of patientsissmall to alow for conclusive statements.
Thefindingswerevariable, such as, cystic and solid areas, signd intensity abnormalities, calcifications
and contrast enhancement 112,

The ideal surgical procedure in patients with TLT has been discussed in the literature. The
temporal lobe contains structures implied in seizure generation or amplification of the epileptic
activity such as the hyppocampal formation'®. There are also controversies if the mesial temporal
structures should or not be resected. Different surgical approaches have been used varying from
simple lesionectomy to total |obectomy including the hyppocampus and amygdala. In some series
asourstheinclusion of the mesial temporal structures didn’t promote a better prognosis”*4° while
in others extensive resections implied in control of the seizures *517. Studies have identified
incomplete tumor resections or tumor recurrences as a important cause of a poor postoperative
seizure control 81820 |n this series two patients with partial resection of the tumor still presented
seizures; after total remotion of the lesion they became seizure free.

In accordance with other authors 872, 76.2% of the patients have been seizure-free. These
surgical results are similar to those that studied mesial temporal sclerosis, that has a well-known
good surgical outcome 222,

The mean age at the time of evaluation, the age at onset and duration of epilepsy were lower
in seizure free group athough this datawas not statistically significant. Thismay be attributed to the
small number of patients or variability in histopathological diagnoses®2°:26, Morris et al .8, observed
in thirty-eight gangliogliomas a worse prognosis in terms of seizures in older patients with long
duration of epilepsy, although Cascino et a.'® and Jennum et a.2” couldn’t demonstrate thisrelation
in patients with benign tumors. These studies were also small or contained a heterogeneous group of
patients with several types of tumors or lesions. Precocious surgery should be considered in the
evaluation of these patients due to cognitive and psychosocial consequences of chronic epilepsy?8:2°
and, perhaps, better seizure control”.
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Conclusions

1. Brain MRI was essentia for the diagnosis but didn’t show specific characteristics for each of
the histological types of tumors.

2. The most common TLT was ganglioglioma.

3. Thegood surgical results were similar to other series that include mesial temporal sclerosis.

4. Lesionectomy associated with partial mesial resection did not guarantee a better prognosis.
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