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= Abstract=

Surgery of Cerebrovascular Lesions Causing Intractable Epilepsy

Sung Yeal Lee, M.D., Eun Ik Son, M.D.

Department of Neurosurgery and Epilepsy Center, Keimyung University School of Medicine,
Taegu, Korea

control of seizures, reversal of symptoms of deficits related to mass effect, and prevention of hemorrhage or

recurrent hemorrhage. However, the results of surgical treatment for seizure control are disappointing in some
reports. Here we describe surgical strategies and our experience in treating patients with intractable seizures
associated with vascular—related lesions according to sophisticated presurgical and intraoperative evaluation.

Methods(] Twelve(4.5%) patients were selected for this study out of total 264 patients with resective epilepsy surgery
at our epilepsy center during four years since 1992. All were treated with anticonvulsant agents but became refractory.
These patients operated on under local or general anesthesia for resection surgery, underwent presurgical and
intraoperative evaluation for identification of adjacent, beyond or remote epileptogenic area and the eloguent area.

Results[] Of these 12 patients, vascular malformations(AVM, cavernous angioma) were 7, overt hemorrhage due to
vascular lesion were 2 and intractable ongoing seizure after vascular surgery were 3. Other vascular lesion including
occlusive disease, moyamoya disease or previous hemorrhage were excluded in this study. The location of the lesion
was mainly temporal and peri—Rolandic areas, and dual pathology was verified in 2 cases of 6 temporal lesion. The
surgical outcome(class 107, 110 3, 1110 1, IVO 1) was excellent by Engel’s classification.

Conclusion[] Control of seizures related to vascular lesions remains strong indication for surgical resection. For this
reason, careful presurgical evaluations are essential to evaluate the remote epileptogenic area, especially in temporal
lesion. Intraoperative acute recording(ECoG) and functional mapping by electrical stimulation or SSEP are important
for maximal resection of epileptogenic area with minimal sequellae.

O bjective[] Traditionally, the main indications for surgery in vascular—related lesion were based upon reduction or

KEY WORDS[O Arteriovenous malformation(AVM)- Cavernous angioma: Dual pathology- Intractable epilepsy- Elec—
trocorticography(ECoG)- Functional brain mapping.
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Table 1. Descripfion of 12 patients with vascular lesionrela-
ted epilepsy

Sex 10 male and 2 female
Duration of epilepsy Average of 11.8(range 1/2-20 years)

Age at operation Average of 33 year(range 24-51)

Lesion site TemporalO 6, frontald 5, parietalO 1
07,003 001,IvO1

(by Engel’s classification*)
1. vascular malformation(AVMO 5, CMO 2)**
Post-op pathology 2. overt hemorhage(AVM or Aneurysm)O 2

3. gliosis after vascular surgeryd 3

Surgical outcome

*Engel's outcome classificationd ClassO =seizures free,
O =rare seizure(almost seizure free), O =worthwhile im-
provement, O =no improvement
* AVM=arteriovenous malformation,
CM=cavernous malformation

Table 2. Summary of 12 patients with vascular lesion and epilepsy

Case Sex/Age Site* SZ(yr) Pathology** Anesthesial  Operation0 0  Outcome
1 M 36 Rt.F 1/2 Small AVM L/P Lo C |
2 M 26 Rt.T 11 Small AVM L/P LO ATLO AH |
3 M 51 Rt.T 10 (ICH)MCAaneurysm L/P ClipO ATLO AH Il
4 M 27 Rt.T 13 Small AVM L/P LO ATLO AH |
5 M 28 Lt.F 15 Cavernous angioma Gen L Il
6 F 24 Lt.P 11 s/p(ICH, AVM) L/P CO MST(LM) v
7 M 37 Lt.F 20 Large AVM Gen LocC |
8 M 26 Rt.F 20 s/P(AVM, ICH) L/P CO MST(MM) Il
9 F 26 Rt.T 6 s/p(ICH, AVM) L/P LO ATLO AH |

10 M 43 Rt.T 14 Small AVM L/P LO ATLO AH 1l
11 M 40 Rt.T 20 Cavernous angioma Gen LO ATLO AH |
12 M 27 Rt.F 1 s/p(AVM) Gen CO MST |

*F=frontal, T=temporal, P=parietal

**AVM=arteriovenous malformation, ICH=intracerebral hemorrhage

0O Gen=general, L/P=local/propofol anesthesia

0 O L=lesionectomy, C=corticectomy, ATL=anterior temporal lobectomy, AH=amygdalohippocampectomy,
MST=multiple subpial transection, s/p=previous surgery, LM=Language mapping, MM=motor mapping
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Table 3. Surgical interventions with altenative procedure
in 12 cases

Temporal lesion 6

Lesionectomy Lateral temporal 3
Hippocampus
With ATL O AH(dual pathologyO 2)
Peri-rolandic lesion 6

Lesionectomy alone 1
Lesionectomy O Cortisectomy
with MST

*ATL=Anterior Temporal Lobectomy
AH=AmygdaloHippocampectomy
MST=Multiple Subpial Transection

Table 4. Categorization of the seizure-related vascular le-
sion by location for intraoperative assessment

ECoG  ES/SSEP LM

Temporal lesion

Lat. Temporal O O 0 (D)

Hippocmpus
Peri-Rolandic lesion

Frontal(premotor, SMA) O O

Parietal 0 0 0 (D)
Non-essential area 0

ECoG=Electrocortiography, ES=Electrical stimulation
SSEP=Somatosensory evoked potentials
LM=Language mapping, D=dominant,
SMA=Supplementary motor area
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Fig. 1. T2 & T1-weighted coronal MRI of 40-year old male presenting complex partial seizures show a cavernous malformation in
the right superior temporal gyrus.

Fig. 2. Dual pathology of cavernous malformation(A) and hippocampal neuronal loss(B) (H & E stain, x 100).
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Fig. 3. Infraoperative drawing(case 8) based on the ECoG and
brain mapping showed the extent of cortical resection
and multiple subpial fransection(MST) for seizure control.
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