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Temporal Lobectomy with Amygdalectomy 
and Minimal Hippocampal Resection: 

Review of 100 Cases 
William Feindel and Theodore Rasmussen 

ABSTRACT: The evidence for the role of the amygdala in temporal lobe seizures is supported by this follow-up (2-20 
years) of 100 patients who were treated surgically by excision of the antero-lateral temporal cortex, most or all of the 
amygdala and minimal resection of the hippocampus. The findings showed 53 patients seizure-free or with rare or occa­
sional seizures, 10 patients with marked seizure reduction and 37 with moderate or less reduction of seizures. The results 
are the same as in another 100 patients where, in addition, half or more of the hippocampus was resected. 

RESUME: Lobectomie temporale avec amygdalectomie et resection minimale de Phippocampe: revue de 100 cas. 
Le role crucial jou6 par l'amygdale dans les crises epileptiques temporales est mis en evidence par cette etude portant sur 
100 patients, dont le suivi s'6chelonne entre 2 et 20 ans, et ayant subi une excision du cortex temporal anteYo-lateral avec, 
en plus, une ex6rese (totale ou quasi totale) de l'amygdale et une resection minimale de l'hippocampe. Cinquante-trois 
patients ont completement cesse" d'avoir des crises ou n'en ont que rarement; 10 patients ont obtenu une r6duction mar­
quee et 37 ont note une diminution modertie ou legere de la frequence de leurs crises. Nos rSsultats sont comparables a 
ceux d'une autre 6tude portant sur 100 patients, chez qui, en plus, la moiti6 ou plus de l'hippocampe a et6 r6s£qu6e. 
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AMYGDALOID SEIZURES 

From earlier observations it was evident that the amygdala 
plays a critical role as a generator of seizures in many patients 
with temporal lobe epilepsy associated with automatism and 
amnesia.1 It therefore seemed logical to adopt a surgical 
approach that included the amygdala in the temporal lobe resec­
tion for the control of seizures.2 

These early findings on the amygdala have been substantiated 
by further results from ECG, direct stimulation and recording 
during operation, as well as from neuropathological and neuro­
psychological studies. 

Amygdaloid seizures can be characterized by the following 
features: 

1. Auras of sensory, autonomic or experiential type. The 
most frequent include cephalic or bodily sensation, conscious 
confusion, deja vu, fear and hallucinations; 2. Automatism; 3. 
Post-ictal confusion and amnesia; 4. Mesial temporal EEG 
focus; 5. At operation maximal ECG spiking recorded from the 
amygdala; 6. Auras, after-discharge and sometimes seizures 
evoked from stimulation of the amygdala; 7. Structural lesions 
or sclerosis of amygdala shown on MRI and histopathology; 8. 
Arrest or reduction of seizures after temporal lobectomy with 
maximal removal of amygdala and minimal resection of anterior 
hippocampus. 

ANATOMY AND STIMULATION RESPONSES OF THE AMYGDALA 

Several important points may be emphasized. First, each 
amygdala has powerful reciprocal anatomical connections with 
mid-line structures, the brainstem, and widespread areas of cor­
tex. They have, in addition, strong connections to each other and 
thus to the opposite hemisphere by way of the stria terminalis, 
the anterior commissure and possibly by a neuronal network 
extending medially directly through the substantia innominata.2 

In patients during operation, the amygdala rather than the 
hippocampus or the surrounding temporal cortex was most com­
monly implicated in the production of these features of automa­
tism with amnesia.3'4 These observations, repeated many times 
in the operating room, were further extended by pre-operative 
depth electrode studies of these mesial temporal structures by 
Gloor, Olivier et al.5 who showed that the full range of halluci­
natory phenomena obtained previously from stimulation of lat­
eral temporal cortex could also be produced from the amygdala, 
and, less commonly, from the anterior hippocampus. 

PATHOLOGY OF THE AMYGDALA 

Two further developments in the past five years have sup­
ported strongly the hypothesis that the amygdala plays a crucial 
role as the pathological generator of ictal activity in temporal 
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lobe seizures. First, careful resection of the amygdaloid tissue 
for microscopic studies has shown in a majority of patients, 
sclerosis, astrocytic gliosis and neuronal loss. Secondly, the advent 
of magnetic resonance imaging has detected a larger number of 
small benign lesions, 30% of which have not been visible on CT 
examination. MRI has identified for the first time this "sclero­
sis" in the mesial temporal region which can be confined to the 
region of the amygdala and the anterior hippocampus.6 We are 
now correlating the features of seizure pattern, EEG localiza­
tion, MRI findings, cortiographic findings at operation, and 
pathology with the longer term follow-up in seizure control and 
neuropsychological evaluation.7 MRI provides a more objective 
means of evaluating cases for operation, for documenting pre­
cisely the anatomical extent of the surgical resection and for 
comparison with the pathological changes in the resected amyg­
dala. Reasons for success and failure of surgical treatment 
should be more clearly deduced than in the past.8 Variations in 
the surgical approaches and techniques as well as the extent and 
type of resections among different surgical centers can now be 
more critically analyzed. 

EXCISION OF THE AMYGDALA 

Resection of the amygdala is exacting, because of its intri­
cate overlap with the anterior part of the hippocampus, its conti­
guity in the uncus to the subiculum and its superior extension 
juxtaposing the substantia innominata. But with microsurgical 
techniques it is possible to carry out an almost anatomically 
complete resection of this structure with minimal removal of the 
hippocampus itself or of the hippocampal gyrus. 

The surgical approach involves first the removal of the ante­
rior part of the temporal lobe by dissecting it off from the mesial 
part of the lobe. Deep in the Sylvian fissure where one can iden­
tify the middle cerebral artery, the anterior and lateral cortex can 
then be excised by dividing the white matter of the temporal 
stem. This does not include the amygdala. At the next stage, 
deeper dissection between the stem of the middle cerebral artery 
and the tip of the opened temporal horn of the ventricle gives 
clear exposure of the anterior part of the hippocampus and helps 
to define the anatomical limits of the amygdala. The line of 
resection then includes the amygdala and the uncus extending 
posteriorly but only a minimal part of the hippocampus (Fig­
ure 1). The amygdala caps the temporal horn of the ventricle. Its 
mesial and superior portion extends behind and above the ante­
rior end of the hippocampus. 

Surgeons reporting that at re-operation, additional resection 
of hippocampus may turn a clinical failure into success in some 
instances, may well be converting an inadequate removal of the 
amygdala into a more nearly complete excision. 

In the follow-up series of patients with no or minimal hip­
pocampal resection, there were 100 individuals operated on 
between 1961 and 1980 with a range of 2 to 20 year follow-up, 
and a median of 12 years (Table 1). The results show that 63% 
had satisfactory post-operative results, either being seizure free, 
or with a marked reduction of seizure frequency. This is the 
same rate of success as in the 100 patients over the same period 
of follow-up who had moderate to large removals of hippocam­
pus along with amygdalectomy.9 This figure compares favor­
ably to the total MNI series of over 1,000 patients with temporal 
lobe epilepsy operated on between 1928 and 1980 with a suc­
cess rate of 63% as judged by these same criteria.10 

Thus, in this study series, excision of the anterior temporal 
lobe with complete removal of the amygdala but with minimal 
hippocampal removal yields the same benefit of seizure control 
as a much larger hippocampal resection.'' A substantial advan­
tage of this pattern of excision is the sparing of the hippocampus 
and hippocampal gyrus and the resultant protection of the asso­
ciated memory function, as detailed in the postoperative studies 
of these cases by Milner and Associates.12'13 
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TEMPORAL LOBE SUPERIOR and MESIAL SURFACES 

Figure 1. — Drawing of anatomical dissection of the temporal lobe to 
show the line of surgical resection (arrow) that includes the anteri­
or polar cortex and the amygdala, but with minimal removal of the 
hippocampus (modified from Feindel and Penfield, 1954). 

Table 1: Temporal Lobectomy Non-1\imoral Series. Patients with 
No or Minimal Hippocampal Excision. Follow-up Results on 100 
Patients Who Had Anterior Temporal Lobectomy with 
Amygdalectomy but Minimal Hippocampal Resection. 

Follow-up 
Classification 

Operated upon 1961-1980 

Seizure free 
since discharge 

Became seizure 
free after some 
early attacks 

21 pts. 

17pts. 

Seizure free 3 or 15 pts. 
more years, then rare 
or occasional attacks 

Marked reduction 10 pts. 
of seizure tendency 

38 pts. 

25 pts. 

63 pts. 
2-24 yrs. 
follow-up 
(median 
12 yrs.) 

Moderate or less 
reduction of 

seizure tendency 

37 pts. 

Total 100 pts. 
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