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Complications and its Managements of the Epilepsy Surgery

Eun-Ik Son, M.D.
Department of Neurosurgery and Epilepsy Center, Keimyung University School of Medicine, Taegu, Korea

connection(corpus callosotomy) of functional brain regions are often essential elements of the operative strat—

egies. This requirement for resection and disconnection of functional brain areas in patients suffering from
medically intractable epilepsy may engender postoperative” neurobehavioral complications” including neurological,
neuropsychological, psychosocial and psychiatric impairments.

Preoperative evaluation including the comprehensive neuropsychological assessment and intracarotid Amytal
procedure(IAP) as well as ictal monitoring methods, identify favorable candidates for epilepsy surgery and assist the
surgical team in achieving optimum seizure relief while at the same time avoiding significant deficits.

Complications pertinent to inadequacies in the neuropsychological evaluation, especially in temporal lobe resection
candidates, encompass global or material—specific memory deficit, and cognitive losses following resective surgery.

The extra—temporal epilepsies considered for resective therapy are less frequent, more variable in their presentation,
and are associated with a less favorable seizure outcome postoperatively than is the case for temporal lobe epilepsy.
Furthermore, the epileptogenic zone is more likely to infringe upon essential cortical areas, thus intraoperative or
extraoperative brain mapping is often necessary. All of these considerations have a direct bearing upon the compli—
cations of extratemporal resections, not the least of which are the potential functional implications of adequate removal
of the epileptogenic zone in a particular brain area.

Thus, a consideration of the* complications of epilepsy surgery” must embrace complications attributable to
inadequacies during the phase of preoperative evaluation and diagnostic epilepsy surgery, as well as complications
attributable to the definitive surgical intervention itself.

! unique feature of epilepsy surgery among the neurosurgical specialties is that removal(resective surgery) or dis—

KEY WORDSO Complication- Epilepsy surgery- Neuropsychological complication- Functional brain mapping: Mi—
nimal invasive surgery- Tailored resection.
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Table 1. Postoperative complications of epilepsy surgery
(ref. 22)

e Surgical complications
Infection
Hematoma
Vascular compromise
Brain swelling
Hydrocephalus
Injury to essential brain
Death

* Neurological impairment
Hemiparesis
Hemiplegia
Visual field defect
Aphasia
Alexia

* Neuropsychological impairment
Cognitive
Memory
Language
Attention/concentration

¢ Psychosocial impairment
Family/interpersonal dynamics
Self esteem
Vocational/educational
Complication of not being healthier

¢ Psychiatric impairment

* Failure to control seizures
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Table 2. Postoperative cognitive change in patients with ta-
ilored left temporal lobe epilepsy surgery(nO 18*)

Post-op results 1Q r‘;/:rr::rly m\gf‘:’glry
Improvement(= 10) 2(11%) 5(28%) 3(17%)
No significant change 16(89%) 5(28%) 92(50%)
Decline(s —-10) 0( 0%) 8(44%) 6(33%)

*Patients with seizure free over 1 year follow up

Table 3. Postoperative cognitive change in patients with fa-
ilored right temporal lobe epilepsy surgery(nO 18*)

Post-op results 1Q rr\:eerr‘r?s:y mveliiglry
Improvement(z 10) 4(22%) 10(56%)  6(33%)
No significant change 14(78%) 8(44%) 7(39%)
Decline(s —10) 0( 0%) 0(C 0%)  5(28%)

*Patients with seizure free over 1 year follow up
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Table 4. Complications of invasive intracranial monitoring(ref. 22)

Complications

Depth electrodes

Strip electrodes

References 1 2 3 4 5 6 7 8 9 10 11 12

No. of cases 879 163 30 47 110 277 55 21 30 350 100 22
Mortality 2
Intracranial infection 12 1 2 5 2 1 3
Hemorrhage 24 4 2 3 3 1
Transient neuro deficit 17 2 2 2 3
Permanent deficit 7 2 2 1 1 1
Cortical injury(no deficit) 1
Creutzfeldt-Jakob Disease 2
Total 4% 4% 7% 9% 7% 1% 1% 5% 7% <% 0% 0%
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Fig. 1. Course of postoperative tfransient neurological defi-
cit. Solid line represents the average deficits, milder
deficit is shown by dot-dashed line and more signifi-
cant transient deficits represented by dashed line
(from ref. 5).
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Fig. 2. Minimal invasive anterior temporal lobectomy(ATL) with tailored hippocampectomy based on ECoG by strip electr-
odes on hippocampus and parahippocampal gyrus(PHG).transient deficits represented by dashed line(from ref. 5).
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Fig. 3. Parasagittal section through central region of hemis-
phere. Diagrammatic representation of the posterior
course of rolandic cortical fibers to reach the poster-
jor limb of the internal capsule(from ref. 5).

Central sulcus ~

Central
sulcus

Precentral
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Sulcus central

gyrus
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Fig. 4. AO Diagram illustrating surgical®* homunculus” of lo-
wer cenfral gyrus with characteristic position of ton-
gue, lips and thumb, defining gyri and sulci of the ce-
ntral region(PCG, precentral gyrusO F3, inferior frontal
gyrusO T1, superior temporal gyrous). BO Magnified vi-
ew in postcentral gryus(from ref. 16).
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O 000 periagueductal gliosis, granular ependymitis [
0 000 000 0000 7020%00 0000 OO0
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00, 00000 OO0 00D OO obbOo 0o 5%, 5
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god 0o obd, 0oboob 0o bgbo obod oo
0 000 00 205%, 25035%, 250035% [0 200 30%
0 OO0 OO0 OO0O(Table 5). 000, 00OO dead
spaced OO0 OO OO0O0O Oxford—Adams modific—
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mispherectomy [0 hemispherotomyd 00000 O0O0O
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4) |2 ™= (corpus callosotomy)

0 0dooob0o oobdo Oob bboboo ooo
00,000 000 OO0O0O0O0 OO0 10%000 ood
0 000, 000000 10020%, 00 000 10%00
O 0000 O0O.0000 O0DOO0Od acute disconn—
ection syndrome, sensory disconnection, split brain sy—
ndrome OO0 OO0 total corpus callosotomyd OO0
0 0bdb 000 oo 0Ob 0o 0bo Ooog go
O DO(Table 6)*>. OO acute disconnection syndro—

Table 5. Late complications of anatomic(complete) he-
mispherectomy(ref. 21)

LATE COMPLICATIONS FREQUENCY
(4-20 years postoperatively)  (Contributing cause)

2-5%(Operative technique)
25-35%
(subdural hematoma, delayed (repeated micro or macro-

Sepsis

Hemorrhagic sequelae
hemorrhage, hydrocephalus, hemorrhage from residual,

superficial hemosiderosis) unsupported brain,
membrane formation)

25-35%

(Superficial cerebral

Insidious neurologic
deterioration(somnolence,
ataxia, headache) hemosiderosis)
20-30%

(Late hemorrhage,

Mortality

hydrocephalus, sepsis)
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Table 6. Long-term neurologic sequelae after corpus cal-
losotomy (ref. 30)

Total sectionPartial section

(nO 66) (nO 51)

Motor 15% 8%
Language impairment 14% 8%
Behavior 1% 8%
Coghnition 8% 8%
Split-brain syndrome 3% 0

No permanent deficit 47% 53%
Some improvement(IQ, 20% 26%

alertness, behavior, memory)

Table 7. Complications of 282 epilepsy surgery in Korean
series(8.9%)

Transient neurological deficits

(15 cases) 5.4%

dysphasia 5(1.8%)
hemiparesis 3(1.1%)
diplopia 1(0.4%)
subdural hematoma 3(1.1%)
epidural hematoma 2(0.7%)
infraventricular hemorrhage 1(0.4%)
Major complication (10 cases) 3.5%
hemiparesis 5(1.8%)
homonymous hemianopsia 2(0.7%)
dysphasia 1(0.4%)
infection(abscess, osteomyelitis) 2(0.7%)
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