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Introduction: Corpus callosotomy (CCT) is a palliative procedure to treat injurious drop
attacks or multifocal/generalized seizures in which resection of the epileptogenic focus is not
feasible. We are presenting our experience in treating intractable epilepsy patients by CCT
procedures.

Methods: We observed 16 patients who underwent callosotomy (male to female ratio 7:9;
adult to pediatric ratio 3:13). Initial seizure frequency was reported ranged from 1 to 2 attacks
daily to very often (more than 20 episodes daily).

Results: Our observation showed that among patients with drop attacks, complete and >90%
seizure freedom was reported by 4 and 6 of 13 patients, respectively (76.9% combined).
Conclusion: Our observation showed that corpus callosotomy yielded good outcome in
patients with intractable epilepsy in Indonesia. Our observation showed total callosotomy
achieved complete seizure freedom better compared to partial callosotomy patients.
Keywords: corpus callosotomy, drop attacks, Indonesia

Introduction
Corpus callosotomy is a palliative procedure to treat injurious drop attacks or multi-
focal/generalized seizures in which resection of the epileptogenic focus is not
feasible. Drop attacks may affect the patients’ quality of life because of repeated
injury resulting from falls and the high dose of antiepileptic drugs (AEDs). The
hypothesis behind corpus callosotomy lies on the assumed role of corpus callosum as
the interhemispheric bridge and the pathophysiology of generalized seizure.' As the
seizure is believed to spread from one hemisphere to the other, severing the hemi-
spheric connection might hamper the generalization, thus confine the seizure activity
in one hemisphere and reducing the seizure outcomes.>

We are presenting our experience in treating intractable epilepsy patients by corpus
callosotomy procedures in our neurosurgical centres in Semarang, Indonesia. To our
best knowledge, this is the first and the most extensive documentation of corpus
callosotomy in our country to date.

Methods
Settings

We conducted an observational study based on the medical records of patients who
underwent callosotomy in two hospitals serving as comprehensive epilepsy
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neurosurgical centres in Semarang, Indonesia, between
January 2000 to December 2018. Each case was discussed to
determine whether the patient would benefit from surgery in
Kariadi Hospital which is affiliated with the Faculty of
Medicine Diponegoro University. Written informed consent
was obtained from all patients for being included in the study,
or a parent/legal guardian of patients under the age of 18. This
study has been ethically approved by the Ethical Committee of
Kariadi Hospital according to the Helsinki declaration.

Preoperative Assessment

Preoperative evaluation included routine interictal scalp
electroencephalography (EEG) monitoring and magnetic
resonance imaging (MRI). MRI (0.5 T, Tomikon, Bruker,
France) including regular axial, coronal, and sagittal planes
in T1 and T2 weighted image for the whole brain and fluid-
attenuated inversion recovery (FLAIR) sequences. For
patients who were operated in 2011 and above, ictal video
monitoring was performed. The presence of electro-clinical
syndrome was documented. Preoperative neurocognitive
ability was assessed by Wechsler Adult Intelligence Scale-
IV (WAIS-IV) test for adults and Wechsler Intelligence
Scale for Children WISC for children.

Surgical Consideration

As there is no universally accepted indication for callosot-
omy to date,’ in our institution, corpus callosotomy was
indicated for refractory cases related to bilateral cortical
dysplasia, generalized tonic-clonic seizures (GTCS) without
resectable epileptogenic focus including drop attacks (tonic
and atonic seizures), and refractory focal with impaired
awareness seizures (FIAS) which are not a candidate for
temporal lobectomy. Consideration for total callosotomy
was preferred for patients under 10 years old of age and/or
with severe cognitive impairment, while partial callosotomy
was mostly reserved for patients with older age at surgery
and/or with mild cognitive impairment.

Surgical Technique

All patients were operated by a single neurosurgeon
(Z.M.). All callosotomy procedures were performed with
craniotomy approach from the opening of the coronal
suture through interhemispheric fissure below the falx to
reach the corpus callosum and divided it at its midline. In
partial callosotomy, the corpus callosum was dissected
from the callosal genu to the callosal isthmus, while in
total callosotomy the corpus callosum was dissected
completely.

Postoperative Assessment

The main outcome of this study is the seizure reduction in
the latest follow-up visits. Six months was used as a baseline
cutoff. Seventeen patients were subjected to corpus callosot-
omy from January 2000 to December 2018. However, one
was excluded from this study because of death secondary of
respiratory failure in 1 month after surgery. Seizure reduc-
tion rate was classified into 100% seizure freedom; >90%;
50-90%; and <50% reduction from the initial frequency. We
transferred the results into Engel surgical outcome scales
(1993) for patients with at least 2 years’ follow-up and the
ILAE outcome scale (2001) after 1 year’s follow-up. Both
scales have very good inter-rater reliability and significant
correlation.*

Results

Clinical Profile and Seizure Semiology

The patients’ list is presented in Table 1. We observed
16 patients who underwent callosotomy (male to female
ratio 7:9; adult to pediatric ratio 3:13). The average age at
surgery was 13.06+8.38 years, average age of onset was
4.65+3.48 years, and the average duration from onset to
surgery was 8.78+6.69 years. Initial seizure frequency was
reported ranged from 1 to 2 attacks daily to very often
(more than 20 episodes daily).

From all patients operated in our centers (n=16), 13 patients
were presented with drop attacks, 2 with GTCS, and 1 with
FIAS. Among patients with drop attacks, 1 had drop attacks
plus two other types of seizures and 8 had drop attacks plus
one other type of seizures (GTCS, FIAS, and infantile spasm).
One patient with GTCS had cerebral palsy. Structural brain
abnormality was found in 12 patients, including bilateral
atrophy (3), bilateral lissencephaly (2), bilateral cortical het-
erotopia (1), polymicrogyria (1), hypothalamic hamartoma
(1), tuberous sclerosis (1), congenital cerebral dysgenesis
with temporal aplasia (1), and tuberous sclerosis with multiple
infarcts (1). Four patients had normal-appearing MRI. Three
patients had matched the electro-clinical diagnosis of Lennox-
Gastaut syndrome (LGS).

Surgical Procedure and Seizure Outcome
The patients were followed up from 12 to 144 months (mean
73.25+46.67 months) to assess and determine the seizure
reduction. From 13 patients with drop attacks (atonic sei-
zures), 4 had complete seizure freedom, 6 had >90% seizure
reduction, and 3 had 50-90% seizure reduction on the latest
visit. Other two patients who were presented with other
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o § seizure (GTCS and FIAS) was free from seizure, and only
N g " L?., one had less than 50% reduction in frequency (see Figure 1).
g g é _ _ _ - é We also divided the patients into those who underwent
" % total callosotomy (n=9) and partial callosotomy (n=7). Five
- g g of nine patients who were performed total callosotomy was
E" ‘é g : % ‘2‘ iz( é seizure-free, two had >90% seizure reduction, and other two
~ = had 50-90% seizure reduction. In patients who underwent
§ £ - g - £ T% partial callosotomy, one had complete seizure freedom, four
'§ g g Q § g § ; ;8 had >90% reduction, one had 50-90% reduction, and 1 had
il Sl S E_ less than 50% seizure reduction (see Figure 2).
£ ;Ef é We did not observe major neurological or surgical
> §° g < o o o i complications requiring second surgery. One patient was
“;E‘: excluded from this study due to death from respiratory
N uw; % failure in 1 month after surgery. In general, from 16
% 9 5 5 5 5 % E patients who underwent corpus callosotomy, we observed
& F = S & 4 i that 6 patients fell into ILAE Outcome class I, 6 patients in
3 :(?,,izf class III, 3 patients in class IV, and 1 patient in class V.
0 5 < ~ e &
2 £ 2 g ¥e . .
22 (S, |zfl=83|2 Discussion
§ < 88|z b IR st To our best knowledge, this is the first and the most
8 § ;T extensive report of corpus callosotomy performed in
a - - . uE Indonesia covering both pediatric and adult population.
K ® 5 5 5 § § This series also involved patients with drop attacks and
ﬁ § E § § gg other types of seizures (GTCS and FIAS). Our observation
S showed that among patients with drop attacks, complete
‘é ii EL a% and >90% seizure freedom was reported by 4 and 6 of
Eo g > né, g, '§§ 13 patients, respectively (76.9% combined). Other studies
E f_; fg j_; § - - E%: § reported that 65% of the patients having >50% seizure
g § ;g § 1:: Z% § gé reduction® and 74.1% having >75% seizure reduction® in
g mixed-age populations. Total callosotomy yields favorable
E § %§ outcome in drop attacks’ freedom compared to partial
z < - hl hl o @ g callosotomy.” Our observation showed that 5 of 9 patients
o " " gé with total callosotomy achieved complete seizure freedom
% E 5 5 % compared to 1 of 7 partial callosotomy patients. A study in
H g g Y g g g drop attacks patient demonstrated that the seizure-free rate
3 c 2 E 2 § § in total and partial callosotomy was 90% and 54% respec-
> § § tively during a 7-year follow-up.®
“:; g_ 5 R %o% Corpus callosotomy might be a more effective treat-
g £ 9'1 3 b 3 1 %% ment for patients with idiopathic intractable generalized
&y epilepsy.” Compared to other treatment modality, a meta-
E g 'g % 5 analysis showed that callosotomy had better rate of seizure
. az|e = o © % g freedom and control than vagal nerve stimulation (VNS)
g 4. 7 g % for drop attacks.'® Since earlier age at surgery resulted in
'E' g 2 E © 2 g% better outcomes and lower complications, corpus callosot-
Q Rl > ° ° ; % omy should be performed immediately once the epileptic
- é o w w w § § patient is diagnosed as medically intractable.!' The aver-
% o . - R . g § age duration from onset to surgery was 8.78+6.69 years,
Ll _ _ _ _ 5 almost comparable with a study from the US (mean
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Figure | Callosotomy outcomes based on the extent of callosotomy.
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Figure 2 Callosotomy outcomes based on the type of seizure.

8.4 years).” Other known factors affecting seizure freedom
besides a shorter duration of epilepsy were the presence of
infantile spasm and normal MRI finding.'? In our series,
both patients with infantile spasm reached complete and
>90% seizure freedom, respectively. Three of four patients
with normal imaging finding had >90% to complete sei-
zure freedom while the rest had <50% reduction.

The complications following corpus callosotomy
have been described by several authors, including neu-
rological and surgical. Major neurological complica-
tions were defined as neurological complications that
persist longer than 3 months postoperative. A meta-
analysis conducted by Graham et al reviewed that

50-90% m<50%

transient (less than 6 weeks) disconnection syndrome

was the most frequent neurological complication
(7.0%), followed by other minor complications includ-
ing transient ataxia, apraxia, alien limb, agraphia, par-
esis, and mutism (13%), in which the rate was higher
in patients who underwent total callosotomy compared
to partial callosotomy (15.4% vs 6.9%).> Surgical com-
plications were divided into major (hydrocephalus,
deep cerebral infection) and minor complications
(CSF leak, intracranial/extracranial infection, aseptic
meningitis, DVT/PE, pneumonia, intracranial hemato-
mas, and metabolic disturbances).'®> The rate of minor

surgical complication was found higher in partial
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callosotomy patients compared to total callosotomy
patients (5.9% vs 2.7%).> In this series, we did not
observe major surgical and neurological complications
in our patients. However, one patient was dead second-
ary to respiratory failure in 1 month postoperative.
Another study also reported no complications in
a series of 65 patients.’

We also acknowledge several limitations in our study
which are (1) relatively small size of subjects, and (2)
short duration of follow-up in some subjects. We could
not measure any statistical significance among procedures,
seizure remission, and affecting factors due to the small
number of subjects available during the period of 18 years;
however, several reports of CCT procedures also reported
a similar amount of subjects given to the infrequent nature
of the cases. A future study with longer follow-up duration
and larger sample size would give us more insight regard-
ing intractable epilepsy in the Indonesian population.
Achieving a shorter period between age of onset and age
at surgery remains a challenge since cultural, social, and
economic barriers may prevent the patient to receive
immediate proper treatment.

Conclusion

Our observation showed that corpus callosotomy yielded good
outcome in patients with intractable epilepsy in Indonesia. Our
observation showed that total callosotomy achieved complete
seizure freedom better compared to partial callosotomy patient.
In our series of 16 patients, we observed that 6 patients fell into
ILAE Outcome class I, 6 patients in class 11, 3 patients in class
IV, and 1 patient in class V. This finding might provide addi-
tional information to support the global data of corpus callo-
sotomy as a palliative measure for intractable seizures.
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