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Hesham Radwan, ABSTRACT
Department of Neurosurgery,
Faculty of Medicine, Ain Shams Background: Corpus callosotomy is a well-established palliative procedure in selected patients with drug resistant

epilepsy (DRE). It has a beneficial role in ameliorating generalized seizures mainly drop attacks. Here, we present
some technical tips for performing callosotomy depending on the anatomical basis, to minimize craniotomy size
h.abouelela@gmail.com and guard against inadvertently entering the lateral ventricles.

University, Cairo, Egypt.

Methods: This study was a retrospective review of patients who received corpus callosotomy at our institute as
a palliative epilepsy surgery. We present our experience and surgical tips with the extraventricular technique
of corpus callosotomy with comparison of surgery-related complications and operative time between
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DOI: Results: Our study included 34 patients. First group of patients included 14 patients who received conventional

10.25259/SNI 7 2022 approach, while the extraventricular approach was done in 20 patients. Extraventricular approach showed
significantly lower wound complications rate of 10% compared to 78% in intraventricular approach (P < 0.001).

Quick Response Code: Mean operative time was significantly lower in extraventricular versus conventional technique with 52 min versus

94 min, respectively (P < 0.001). Planned extent of corpus callosotomy resection was achieved in all our patients
using both approaches.

Conclusion: The cleft of the septum pellucidum offers a natural pursuit to section corpus callosum strictly
midline and completely extraventricular in well selected patients of DRE candidate for callosotomy. Performing
corpus callosotomy in extraventricular approach provided better patients outcomes regarding surgery and
wound-related complications when compared to conventional approach.
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INTRODUCTION

Corpus callosotomy is widely accepted palliative procedure for patients with drug resistant
generalized epilepsy drug resistant epilepsy (DRE) whom their main burden is frequent drop
attacks if there is no identifiable focus. After observing a reduction in generalized seizure activity
in two patients with callosal tumors and two cases of callosal vascular insult, Van Wagenen and
Herren introduced corpus callosotomy in 1940 as a treatment for reducing generalized convulsive
seizures.?"
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Corpus callosum is composed of over 200 million myelinated
axons and considered the largest commissural white matter
band of fibers connecting both hemispheres thus playing
a critical role in generalization of epilepsy. The septum
pellucidum (SP) is a two layered structure in a strictly midline
position, located ventral to the body of corpus callosum
separating between the two lateral ventricles extending from
the rostrum anteriorly to the splenium posteriorly.>'!

The surgical technique of corpus callosotomy has been well
described in the literature as a palliative epilepsy surgery
in patients with DRE,!?! entry to the lateral ventricles is a
common occurrence through the bluish thinned delicate
layer of ventricular ependyma carrying a potential risk of
developing aseptic ventriculitis or inadvertent trickling of
blood inside ventricles necessitating urgent post-operative
ventriculostomy or later development of hydrocephalus. In
addition to this, subgaleal CSF collection with potential CSF
leakage and poor wound healing could be a consequence
of the ventricular ependyma violation.*'¥ To avoid
complications of unintended entry to the lateral ventricles
during corpus callosotomy, some surgeons would suggest a
prophylactic external ventricular drainage before callosotomy
which also carries hazardous risk of infection and increased
hospital stay.[>*

In our early experience of the corpus callosotomy procedure,
we performed the conventional technique adopted for
callosotomy.”??) We noticed intraoperative unintended
lateral ventricular breech in some of our patients. Facing
the complications of entering the lateral ventricles with the
conventional technique moved us to the extraventricular
technique.”” We present our experience with some surgical
nuances to minimize surgery-related complications using
extraventricular versus conventional corpus callosotomy
technique.

MATERIALS AND METHODS

This was a retrospective analysis of all patients with drug
resistant generalized epilepsy who underwent callosotomy in
the period from 2016 to 2020 at our institute. We divided the
patients into two groups according to the surgical technique
used for callosotomy. First group of patients included those
done through the conventional technique.>??! Second group
of patients included those done with the extraventricular
technique.”

The choice of the extent of callosotomy was totally dependent
on preoperative clinical and radiological evaluation
performed by the integrated efforts of a multidisciplinary
epilepsy team to determine the eligibility and fitness of the
patient for corpus callosotomy.

Preoperative MRI brain was thoroughly studied especially
the sagittal MRI view to determine
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1. The shape of corpus callosum which in our study
population was as either: (a) straighten, (b) lazy
c-shaped, or (c) exaggerated c-shaped that helps in
defining the relative depth between the body of corpus
callosum and genu or the splenium of corpus callosum,
thus anticipating the degree of sloping while performing
callosotomy [Figure 1]

2. 'The thickness of the genu, the body and splenium of
corpus callosum, with focus on course and relations
of the pericallosal arteries along the corpus callosum
and the possible position of cortical bridging veins
entering the superior sagittal sinus (SSS), to avoid injury
of underlying vascular elements

3. Relation of the coronal suture to the body of the corpus
callosum to design the craniotomy flap, we usually
perform a craniotomy flap 3 cm anterior to the coronal
suture to perform anterior corpus callosotomy (ACC)
and a 5 cm craniotomy flap centered on coronal suture is
sufficient for complete corpus callosotomy (CCC), while
we use a craniotomy flap 4 cm with 3 cm posterior to
coronal suture for posterior corpus callosotomy.

Operative technique

The patient is placed in supine position, head is neutrally
placed on head rest, a craniotomy bone flap is designed
and performed according to the extent of callosotomy
planned. A c-shaped dural opening based on SSS is done in a
meticulous fashion to safeguard against injury of the cortical
draining veins entering the SSS. The frequent presence of
posteriorly placed critical veins usually limits the opening of
the dura beyond the level of coronal suture.

Using sharp microdissection, both hemispheres are separated
in a step-wise approach along the falx cerebri helped by CSF
suction from pericallosal cistern then identify the landmarks.

Callosomarginal artery within its sulcus, pericallosal arteries
resting on the corpus callosum and the glistening white CC
itself.

Then, dissection is made along the length of the corpus
callosum in between the two pericallosal arteries starting
anteriorly from the genu backward as the diameters of both
arteries permit less difficult dissection besides the acute sink
of both arteries around the corpus callosum edge, marking
an important intraoperative landmark for the genu of CC.
Identifying this landmark is the key to avoid entering the
lateral ventricles.

The space in between the arteries is maintained by small
cottonoid anteriorly and posteriorly.

Division of the corpus callosum is initiated using the blades
of bipolar cautery helped by Rhoton 6 suction till the cleft
between the two layers of the SP is reached, using nine
Rhoton dissector, this cleft is dissected and exposed anteriorly
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Figure 1: MRI types of corpus callosotomy. (a) The C-shaped corpus callosum. (b) The lazy C-shaped corpus callosum. (c) The straightened
thinned corpus callosum. Blue and Green lines delineating lower borders and highlighting different shapes of the corpus callosum.

and posteriorly thus dividing the corpus callosum strictly at
the midline without entering the ventricles [Figure 2].

Following the SP, cleft anteriorly leads us to the genu which
is thickened anterior part of the corpus callosum, continuous
dissection and subpial suction through a genu helped by
preoperative anticipation of its estimated thickness, then the
mission is accomplished when both pericallosal arteries are
back in the scene within the suprasellar cistern, the same
procedure is applied to the splenium posteriorly with the
veins in the quadrigeminal cistern to be encountered at the
end of dissection.

The main aim of the analysis is to compare postoperative
surgery-related complications between patients who
underwent callosotomy using the extraventricular approach
with those for whom the conventional approach was used.

Statistical analysis

The collected data were revised, coded, tabulated, and
introduced to a PC using Statistical Package for the Social
Science 20. Continuous data were summarized as mean and
standard deviation while categorical data were presented as
counts and percentages. For comparison between outcomes
of the intraventricular versus extra ventricular approaches,
Chi-square test and Fisher exact test were used for categorical
data and t-test for normally distributed continuous data.

RESULTS

In the defined period from 2016 to 2020, we identified
34 cases with drug resistant epilepsy who underwent
callosotomy and were included in the analysis. Fourteen
out of the 34 patients were in the first group, in which
corpus callosotomy was done through the conventional
technique. The second group included 20 patients, in which
extraventricular technique was done.

The study population included 22 males (64.7%) and
12 (35.3%) females with a mean age at the time of surgery
of 8.77 years (£5). Most of our patients (30 patients)
representing 88% of the sample had ACC, while only
4 patients (1%) underwent CCC with mean operation
time of 69.4 min (+24.52) for all patients [Table 1]. The
mean operative time for patients received extraventricular

Figure 2: Intraoperative images showing differences in both
techniques. (a) Extraventricular technique with images showing
the cleft of the septum pellucidum. Arrow towards pericallosal
artery and asterix at the cleft of corpus callosum. (b) Conventional
technique intraoperative image with asterix at the exposed
ependyma of the ventricles at risk for unintended disruption.

Table 1: Demographic characteristics of the study subjects
presented as mean (+SD) or count (%).

Whole study  Extraventricular Conventional
sample (n=34) group (n=20)  group (n=14)

Age in years 8.77 (£5) 8.6 (£5.9) 9 (+3.4)
Gender
Males 22 (64.7%) 14 (70%) 8 (57%)
Females 12 (35.3%) 6 (30%) 6 (43%)

technique was significantly lower than for those who received
conventional technique, 52 min and 94 min, respectively,
with P < 0.001 [Table 2].

In analysis of surgery-related complications in our study
population, we had postoperative wound complications in
13 patients (38.2%). These wound complications were in
the form of wound bulge in 26.5% of all patients, while CSF
leakage was in 8.8% and wound infection in 2.9% patients.
Only 3 patients (8.8%) required CSF diversion due to the
development of postoperative hydrocephalus [Table 2].

According to the analytical statistics applying student ¢-test,
Chi-square test, and Fisher’s exact test, there was a highly
significant difference in the rate of surgery-related wound
complications between both techniques (extraventricular
versus  conventional technique) being significantly
lower in the extraventricular one. Only two patients in
the extraventricular groups versus 11 patients for the
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Table 2: Comparison of the main surgical, efficacy, and safety outcomes between the extra and intraventricular groups (presented as mean

(£ SD) or count (%).

Whole study
sample(n=34)
Operation time in minutes 69.4 (£24.5)
Extent of callosotomy
ACC 30 (88%)
CcCC 4 (12%)
Wound complications
Wound bulge 9 (26.5%)
CSF leak 3(8.8%)
Wound infection 1(2.9%)
Total wound complications 13 (38.2%)
Hydrocephalus 3 (8.8%)

Extra ventricular Conventional P-value
group (n=20) group (n=14)
52 (£11) 94 (£15) <0.001
20 (100%) 10 (71.4%) 0.02
0 (0%) 4 (28.6%)
2 (10%) 7 (50%) <0.001
0 (0%) (21.4%)
0 (0%) 1(7.1%)
2 (10%) 11 (78.6%)
0 (0%) 3 (21.4%) 0.061

conventional technique developed surgery-related wound
complications, either wound bulge, CSF leakage, or infection
(P < 0.001). Of note, 9/14 patients in the conventional group
experienced unintended lateral ventricular wall breech
during the procedure. Planned extent of corpus callosotomy
either anterior or complete was amenable in all our cases in
both groups [Table 2].

DISCUSSION

We described a technique which involves section of the
corpus callosum with decreased probability of ventricular
wall breach guided by the anatomical fact that the SP is
composed of two layers which is incompletely fused dorsally
below the corpus callosum regardless of the presence or
absence of the cavum SP. Embryologically, SP is developed
from two anatomical layers, which are fused starting around
20 weeks of gestation. Incomplete fusion of SP (sparring a
small dorsal cleft) usually develops at the age of 6 months.
Thus, the dorsal most aspect of the SP offers a small cleft that
acts as a railway to be followed for safe section of the corpus
callosum.*2!!

This anatomical fact gives the surgeon good chance to be
strictly at the midline cutting the corpus callosum at its thickest
part without paramedian breaching the thinned out ependymal
lining, the cutting is advanced anteriorly till the line ending at
the genu, and posteriorly at the splenium if needed.

Both intra and extraventricular techniques were perfectly
efficient in carrying on callosotomy. However, considering
results of our study, extraventricular technique had
superior advantage of significantly reducing surgery-related
complications with callosotomy such as wound bulge, CSF
leakage, or wound infection. Our results showed significantly
lower rate of surgery related wound complications in patients
received callosotomy through the extraventricular technique,
10% compared to 78% in whom the conventional technique
was performed.

Surgical Neurology International « 2022 « 13(110) | 4

Other studies reported surgery-related complications such
as epidural hematoma, subdural hematoma, meningitis, and
external hydrocephalus in 7-20% in patients who received open
corpus callosotomy.1#3 This higher rate for the conventional
technique group in our study can be attributed to two factors.
First, those were our early cases during our learning curve
development, beside that the most of the included cases in this
group had unintended breech of the lateral ventricles which
increased the risk of surgery-related complications.

Since the corpus callosotomy technique was first
described in the literature, there was an emphasis to avoid
disruption of the ependymal lining of the lateral ventricle,
which is not always easily amenable.'>?? The authors also
recommended the prophylactic use of external ventricular
drainage of the lateral ventricle to decrease intraventricular
tension and help smooth dissection of the corpus callosum
from the ependymal lining.>* Our results showed that
performing callosotomy dissection strictly in the midline
avoid any direct dissection of the thin ependyma of the
lateral ventricles. Up to the best of our knowledge, there is
a scarcity in the literature describing the extraventricular
corpus callosotomy technique.”’ However, we were able to
perform sufficient callosotomy through dissection of the
midline leaflets of the SP in all our pre-planned cases for
this approach, with no reported technical difficulty since
we shifted to the extraventricular technique.

It is reported in the literature that the thickness of the corpus
callosum is increased in patients with generalized epilepsy
compared to normal population,® in our study population,
we described three shapes in preoperative MRI images either
C or Lazy C or thinned out. Studying preoperative images
appearance of the corpus callosum was found to be very helpful
in planning the intraoperative corridor of corpus callosum
dissection even when neuronavigation was not available.

With improvement of our learning curve in performing
callosotomy through the extraventricular technique, it was
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found to be less time-consuming. Our results showed that
the mean operative time for the extraventricular operative
technique was 52 min compared to 94 min for that reported
in our early cases of the intraventricular technique. This
decrease in the operative time can be related to gaining more
experience through our learning curve. Other studies of
open, endoscopic, and laser interstitial callosotomy reported
mean operative time 1-2% hours.[®!%1113.19]

In our series, we encountered no mortality or major
morbidity related to any of the two techniques except for
three patients in the intraventricular group who suffered
from delayed hydrocephalus requiring CSF diversion. Major
surgery-related complication was previously reported in 1.5-
2% of patients who received open surgical callosotomy.™!**!

CONCLUSION

The cleft of the SP offers a natural pursuit to section corpus
callosum strictly midline and completely extraventricular in well
selected patients of DRE candidate for callosotomy. Performing
corpus callosotomy with the extraventricular approach provided
better patients outcomes regarding surgery and wound-related
complications when compared to conventional approach.
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