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Introduction

As a minimally invasive surgical technique,
laser-induced thermal therapy (LITT) for
epileptogenic foci has become an
alternative to open-resective surgery for
patients with refractory mesial temporal
lobe epilepsy (MTLE) (1,2). Visual field
defects (VFDs) are reported to occur in
52-100% of patients following open
surgery for MTLE (3-5). Our purpose was
to evaluate the rate of VFD following LITT
for amygdalo-hippocampectomy (AHE) in
patients with MTLE and correlate it with
damage to optic radiation, assessed by
diffusion tensor tractography.

Methods

We performed a retrospective analysis of 5
patients (3 males and 2 females; mean
age 45 years, range: 28 and 69) who
underwent laser ablation AHE for medically
refractory MTLE between June and
December 2015. Follow-up included
assessment of seizure outcome through
medical records and patient interview and
VF by automated perimetry method. We
examined the association between damage
to optic radiations and incidence of VFD by
qualitative assessment of optic radiation
fiber tracts using preoperative diffusion
tensor imaging (DTI). We performed three
-dimensional reconstruction of optic
radiations, preop planning (laser probe
trajectory) and postop MRIs (ablation
volume).

Results

Preoperative evaluation included magnetic
resonance imaging (MRI), functional MRI
(fMRI), and DTI. During follow-up ranging
from 3 - 9 (median 7) months, all patients
achieved significant seizure reduction, and
one patient was seizure free.
Postoperatively, no patient reported
subjective visual changes or had
detectable VFDs based on bedside
confrontation testing. All patients
underwent formal visual field testing at
3-8 months postoperatively. Four patients
had normal visual field testing, and one
had right superior quadrantanopia (20%).
The damage to Meyer’s loop was
determined and was consistent with the
VFD. No other complications or
neuropsychological side effects related to
laser ablation were noted.

Discussion

1.Laser ablation AHE significantly reduced
the frequency and severity of epilepsy of
our patients and was associated with a low
risk of complications.

2.DTI-tractography allows alignment of
preoperative optic radiations onto pre- and
post-operative MRI with the potential to
reduce the possibility of damage to the
optic radiations by altering trajectory of
laser catheter to avoid damage to optic
radiations, therefore decreasing VFDs after
laser ablation AHE.

Figure 1: Post op MRI indicated successful
ablation and no overt damage in the
region of the laser catheter indicated by
arrow(s).

Conclusions

1. Short-term follow-up in our small series
suggests that laser ablation AHE is
associated with 20% of VFD.

2. DTI tractography can delineate the optic
radiations preoperatively and allow
through approach planning to minimize
risk of VFD following laser ablation AHE.

3. Our results suggest that it is clinically
relevant to incorporate optic radiation into
preop MRI to guide surgical planning.

4. A larger series with long-term follow-up
is necessary to assess the robustness of
this finding.
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Figure 3: A, DTI tractography of optic
radiation. B and C, The 3D reconstruction

of optic radiation, laser catheter trajectory

and ablation volume showed that Meyer's

loop was penetrated by laser catheter as
shown by arrow.

Figure 4: Sagittal (A) and axial (B) T1-

weighted, contrast MR images showing the
relation among optic radiation, laser
catheter trajectory and laser ablation area.
Green: Optic radiation; Red: Laser catheter
trajectory; and Yellow: Laser ablation area.
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