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Proposal of revised Engel classification for assessing long-term seizure outcome and

analyses of 646 patients followed for more than 8 years after resective epilepsy surgery
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Tab. 1 Engel classification of postoperative outcome

Class I: Free of disabling seizures®

A: Completely seizure-free since surgery
B: Nondisabling simple partial seizures only since surgery
C: Some disabling seizures after surgery, but free of disabling

seizures for at least 2 years

D: Generalized convulsion with antiepileptic drug withdrawal only
Class II: Rare disabling seizures ("almost seizure-free™)

A: Initially free of disabling seizures, but has rare seizures now

B: Rare disabling seizures since surgery

C: More than rare disabling seizures since surgery, but rare seizures

for at least 2 years
D: Nocturnal seizures only

Class lll: Worthwhile improvement”

A: Worthwhile seizure reduction

B: Prolonged seizure-free intervals amounting to greater than half
the follow-up period, but not less than 2 years
Class IV: No worthwhile improvement

A: Significant seizure reduction
B: No appreciable change
C: Seizure worse

a
Excludes early postoperative seizures (first few weeks).

b
Determination of “worthwhile improvement” will require quantitative analysis of
additional data such as percentage seizure reduction, cognitive function, and

quality of life.
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Summary

Proposal of revised Engel classification for assessing long-term seizure outcome and
analyses of 646 patients followed for more than 8 years after resective epilepsy surgery

Tadahiro Mihara, Kazumi Matsuda, Naotaka Usui, Takayasu Tottori, Akihiko Kondo,
Yumi Kasida, Kiyohito Terada, Keiko Usui, Akira Hirahara, Yushi Inoue

For assessing postoperative seizure outcome, Engel classification is now used worldwide, but
is not enough for categorizing the outcome into several patterns, and especially not suitable for
assessment of patients in whom many years have elapsed since surgery. We drastically
modified the Engel classification based on data obtained from analyzing temporal changes of
recurring disabling seizures in 646 patients followed for more than 8 years postsurgery. The
follow-up period was 8.1-29.3 years (median 14.6 yrs.). Of 646 patients, 482 had temporal lobe
resections, and the remaining 164 had extra-temporal lobe resections including 6 patients with
hemispherectomy.

Adopting the second year as cut-off time to divide whether onset of initially recurred seizure
was early or late, one-third of patients with disabling seizures belonged to the type of late onset.
Referring to this cut-off time, we defined running-down phenomenon arbitrarily as recurring
seizures disappeared within the second year, and also designated the name of “occasional” to
1-3 seizure days in the entire follow-up period after the second year of surgery, without
considering any precipitating factors.

The construction of our revised classification is similar to Engel's. However, in our class I,
some subcategories are specialized for patients with running-down phenomenon and patients
with occasional seizures and, in the class II, III, and IV, two subcategories for patients with
early or late seizure onset. In addition, the assessment of class II, III, and IV was decided
according to the number of seizure days/year in the later half of the entire follow-up.

The final seizure outcome in the revised classification was the following: completely seizure
free patients; 37%, patients with non-disabling seizure only; 10%, patients with seizures running
down; 9%, or patients with occasional seizures; 16%. The patients of late onset with more than 4
seizure days/year were only 2%.

Ann.Rep.Jpn.Epi.Res.Found. 2015 ; 26 : 1-14
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