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Anterior Temporal Lobectomy with Tailored Hippocampectomy

— Review of 100 Cases with Intractable Temporal Lobe Epilepsy —
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— Abstract =

N terms of seizure control for the patients with medically intractable temporal lobe epilepsy(TLE). extensive

medial resection, especially of the hippocampus. has been advocated in anterior temporal lobectomy. The

relationship betwesn the outcome of anterior temporal lobectomy for epilepsy and the size of the
hippocampectomy tallored to intraoperative electrocorticographic findings was evaluated in 100 patients. with at
least 12 months of follow-up. In 28 patients with small hippocampal resection(<2.0cm). 21(72.7%) were class |
(seizure-free). 27.1%) were class I (rare seizure). 4(14.3%) were class ll(worthwhile improvement) and 1(3.6%) was
class IV(no worthwhile improvement) according to Engel’s outcome classification. In 72 patients with large
hippocampal resection(over 2.2cm). the results were as follows : 50(69.4%) were class [, 12(16.7%) were class II.
7(9.7%) were class [l and 3(4.2%) were class IV. Statistically significant differences were not present between these
two groups. Overall, 85(85%) patients have had successful results. Patients with dominant temporal lobe surgery
underwent less resection of lateral temporal and hippocampus(p<0.001) compared to the patients with non-

dominant temporal lobectomy.

Intraoperative acute recording over the hippocampus and surrounding area can be useful in tailoring the extent of

hippocampal resection to the individual pathophysiology.
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Electrocorticography - Surgical outcome.

Introduction

Extensive medial resection, especially of the hippocampus,
has been advocated in anterior temporal lobectomy in
terms of scizure control for medically intractable temporal
lobe epilepsy(TLE), but the knowledge of where the ep-
ileprogenic focus is within temporal lobe in TLE is very im-
precise, although abnormalities can be demonstrated in the
hippocampus in most cases. Morcover, it has been sug-
gested” that the most common cause of failed temporal
lobe surgery is inadequate hippocampal resection.

The posterior extent of the medial resection is routinely
tailored to include the extent of interictal epileptiform
discharges on hippocampal and parahippocampal  gyri.
Here we examine the relation between the outcome and
the extent of hippocampal resection.
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Clinical Materials and Methods

Prospective study was performed in patients who un-
derwent anterior temporal lobectomy with concomitant ex-
tended medial resection, particularly hippocampus, for in-
tractable TLE ar the Keimyung University since late 1992,
when epilepsy surgery program was commenced. Suf-
ficient data on hippocampal measurements were available
for 100 consecutive patients with TLE undergoing opera-
tion bewteen 1992 and 1995, with at least 1 year of fol-
low-up.

Preoperatively, all patients had scalp clectroencephalo-
graphic studies, and most had noninvasive seizure mon-
itoring, with sphenoidal electrodes. Thirty one paticnts
(31%) also had chronic monitoring from bitemporal sub-
dural eclectrodes. All patients had modified Wada tests tO

evaluate the severity of memory loss.
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A tailored temporal lobectemy, including both anterola-
teral temporal resection and amygdalohippocampectomy,
was performed on all patients except four cases of hippoca-
mpal sparing with epileptiform abnormalities of ECoG on
temporal neocortex alone. Surgical techniques are des-
cribed in detail elsewhere®. We routinely varied the extent
of hippocampal resections, depending on the intraoperat-
ive interictal cpileptiform abnormalitics on preresection
ECoG recorded from the hippocampus(Fig.1) and parahip-
pocampal gyrus, and the severity of memory loss in the
preoperative Wada test. After inital removal, postresection
recording of ECoG from the remaining hippocampus and
parahippocampal gyrus was repeated to decide whether
further hippocampal resection was nceded or not.

Surgical outcome was determined by the change in
seizure activity, according to the follow-up information by
direct patient contact or chart review, which were categort-
zed by Engel's classification”.

Patients were divided into two groups based on the size
of the hippocampal resecdon @ (1) below 2.0em(range 1.
0-2.0cm) from the most anterior pes and (2) >2.0cm
(range 2.2~ 5.0cm) along the body of hippocampi. Thesc
two groups are catcgorized as minimal(partial or complete
rescction of pes only) and maximal(resection of the pes
plus part of anterior half or more of the body) hippoca-
mpal removal. Statistics were used to determine whether

the extent of the hippocampal resection is related to the
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surgical ourcome, with SPSS/PC software system.
Results

The consccutive 100 padents who underwent anterior
temporal lobectomy  with  amygdalohippocampectomy
were followed for 1243 months, the mean follow-up
period being 22.2 months. The characteristics of patients
in the two groups are summarized in Table 1. The first
group with less than 2.0cm of hippocampal removal in-
cluded 28 outr of 100 patients. 72 were in the second
group.

The surgical outcome of these two groups is sum-
marized in Table 2. Among 28 patents with below 2.0cm
of hippocampal removal, 21(72.7%) were class | (seizure-
free), 2(7.1%) were class [l (rare seizure), 414.3%) were
class Il (worthwhile improvement) and 1(3.6%) was class [V
(no worthwhile improvement) according to Engel's out-
come classification. Of the 72 patients with over 2.0cm of
hippocampal removal, 5069.4%) were class |, 12(16.7%)
were class [I, 79.7) were class Il and 3(4.2%) were class
V. Stadstically significant difference werc not present.
Overall, 85(85%) patients have had successful results.

The demographic and scizure-related characteristics of
the 100 paticnts with dominant and nondominant tem-
poral lobectomy are listed in Table 3. The 59 patients

with dominant temporal lobe surgery underwent less resec-
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Fig. 1. Following lhe resection of the anterior temporal tip the temporal horn of the lateral ventricle is entered with a four contacts
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soft strip electrode which comes lo rest on the hippocampus and is parallel to contacts on a strip electrode slipped under

and along the parahippocampal gyrus.
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Table 1. Characteristics of 100 patients with TLE according to the
extent of hippocampal resection™ __ ——

Hippocampal Resection Total

Characteristics T > 2.00m Tange
100
No. of cases 28 7%
Sex(M/F) 14/14 47/25 61/39

Follow - up period, 0.8+6.6 22.7+82 222+%79

months (12 - 37) (12 -43) (12-43)
Length of hippocampal 1.74+0.6 3.2+0.7 2809
reseclion, €m (0 - 2.0) (2.2-5.00 (1.0-5.0
Length of lateral temporal 3.6+£09 42407 4.1£038
reseclion, €M 30-55 (3.0-80) (3.0- 8.0)

Values are indicatedl as means -+ standard deviation with ranges

Table 2. Follow-up classification of outcome in 100 patients with
TLE according to the extent of hippocampal resection

__.E]-';I._JlEDITIE ]ﬁppocampai Reseclion Total,(%)
Classification <2.0cm >2.0cm

I 21(72.7) 50(69.4) 71

| 2(7.1) 12(16.7) 14

if 4(14.3) 7( 9.7) 11

\] 1 3.6) 3( 4.2) 4

Fipures in parentheses represent percentage.

“‘Outcome according to Engel's classification @ class 1 : seizure
free, |l ; rare seizure(almost seizure free), il : worthwhile im-
provement, IV . no worthwhile improvement

'Statistical significance between two groups @ p=0.616

Table 3. Characleristics of 100 patients with dominant vs. non-
__dominant_ anterior temporal lobectomy*

chiracierklics Dominanlt Nan-dominant
temporal group temporal group
No. of cases 59 41
Sex(M/F) 35/24 26/15
Agelyrs) 27.5(14 - 38) 27.0(12 - 406)
Length of hippocampal 25+0.8 32409
resection, cm’ (1.5-4.5) (2.0-5.0)
Length of lateral tlemporal 3.840.7 45-4+0.6
reseclion, ¢cm’ (3.0-8.0) (3.0 -5.5)
Oulcome**
Seizure {ree 45(76.3%) 26(63.4%)
Rare seizure 6(10.2%) B(19.5%)
Worthwhile improvement 6(10.2%) 5(12.2%)
No worthwhile improvement 2( 3.4%) 2( 4.9%)

*Values are indicated as means +standard deviation wilh r
"*Outcome according 1o the Engel's classification reached
listical significance by between-group comparisons.
'Patients with dominant temporal group underwenl |ess hip-
pocampal and lateral temporal resection(p <0.001).

anges.
no sta-

tion of lateral temporal and hippocampus(p <0.001) com-
pared 1o the 41 patients with non-dominant temporal
lobectomy. None of the other between-group comparis-
ons reached statistical significance.
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Discussion

Traditionally, the extent of medial resection was limited
as no more than 1.5-2.0cm of the hippocampus. Howey-
er, extensive medial resection has been advocated in an-
terior temporal lobectomy for scizures™". Nevertheless,
only a few studies have evaluated the relationship between
size of hippocampal removal and outcome™" and how 1o
decide the extent of that removal. However, Ojemann et
al. previously reviewed the relationship between the exteny
of mesial temporal rescction and seizure frequency in
those patents”, finding a significantly larger proportion of
them seizure-free when the anterior hippocampus was in-
cluded in the resection compared to those where it was
sparcd. Another report” also indicated that patients with
hippocampal removal has  significantly better outcome
(success rate of 86.4%) than paticnts with hippocampal
sparing(success rate of 65%).

However, hippocampal lesions arc known to vary in the
posterior extent, sometimes cxtending beyond the stan-
dard area of temporal lobe resection”. Histopathologically,
Babb et al”. have indicated that patients lacking full bene-
fit from the standard anterior tomporal lobectomy had a
decreased number of hippocampal ncurons equally dis-
tributed from the anterior to the posterior hippocampus.

The experience of Olivier et al®. indicates that the most
common cause for failed temporal lobe surgery is ma-
dequate hippocampal resection, which suggests that more
extensive resecton of the posterior hippocampus should
be considered. However, the amount of hippocampus that
must be removed is hard to quantify. The posterior extent
of the medial temporal resection also is tailored to include
the extent of discharges on hippocampal and parahip-
pocampal gyri, varying from 1.0-3.5cm or occasionally
4cm of hippocampus and including all more medial tem-
poral structures inferior to the choroidal fissure back to
that level. Our data indicate that the rate of seizure con-
trol was cqually high in paticnts with large or small hip-
pocampal resection when that resection was railored to m-
traoperative ECoG recorded from the hippocampus and
the parahippocampal gyrus. Larger hippocampal resections
did not increase the number of seizure-free paticnts and
are probably not indicated in paticnts with only an
terior  hippocampal  cpileptogenic  zone. The interictal
spikes™ rhat indicate arcas requiring resection to control

W . . - 1
scizure are those that persist in the awake papents 0!
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therapeutic levels of antiepileptic drugs, particularly in-
terictal spikes that are spreading over a substantial area.
Our data also demonstrated that the patients with dom-
inant temporal lobe surgery underwent less resection of la-
teral temporal and hippocampus compared to the patients
with non-dominant temporal lobectomy, which showed
the tendency of minimal resection in dominant temporal
lobe surgery to minimize postoperative sequellac.
[ntraoperative acute recording over the hippocampus
and surrounding area can be uscful in tailoring the extent

of hippocampal resection to the individual patient’s patho-

physiology.
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