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through small bur holes, advanced through the superior 
temporal gyrus, and penetrate the lateral boarder of HG 
at an oblique angle. A relatively short segment of the elec-
trode is positioned within HG, and this segment records 
from a restricted subregion of the gyrus. In some clinical 
settings, as many as 4 separate superior temporal gyrus 
depth electrodes are placed via this lateral approach 
to achieve the desired coverage of the HG and the su-
pratemporal plane.3,6 Information from the preoperative 
angiogram enables the surgeon to choose a trajectory that 
avoids the sylvian fissure and sulcal vessels that are visu-
alized on the imaging study.

The safety of this angiography-based approach has 
been demonstrated in several clinical series.1–3,6,8,9,12 In a 
report of 149 patients who underwent epilepsy surgery 
and in whom depth electrodes were implanted, the HG 
was targeted in 120 cases (43%). There were no cases of 
symptomatic hemorrhage or new neurological deficits.12 
Numerous studies of human auditory cortex physiology 
have been conducted using this implantation method, 
attesting to the functional integrity of these HG elec-
trodes.7

The alternative method described in the current re-
port was developed for several reasons. We wanted to 
eliminate the need for an angiogram and hypothesized 
that by introducing the electrode along the full length of 
this obliquely oriented gyrus, sulcal and sylvian fissure 
vessels would be avoided. This would also provide better 
ECoG coverage of the entire gyrus, which has function-
ally distinct fields located along its length. As with other 
groups, at our institution we often use both grid and depth 
electrodes.16 By using an oblique insertion method, the 
HG entry point is located far enough anteriorly to allow 
concomitant placement of a lateral surface grid that spans 
the perisylvian region (Fig. 5). This grid is used to ob-
tain lateral ECoG recordings and for functional mapping, 
and covers the portion of the superior temporal gyrus that 
would be used as an entrance point for a lateral electrode 
trajectory targeting the HG.

Our results demonstrate the safety and accuracy of 
this approach. No clinically significant complications 
were observed in response to HG electrode placement. As 
described in previous reports, the frameless stereotaxic 
system was effective in aligning an electrode guide tube 
along the desired trajectory, and the flexibility of the po-
sitioning system was particularly well suited to this clini-
cal application.10,13–15 All electrodes were confirmed to be 
within the HG on postoperative imaging studies.

Our preliminary findings regarding the clinical util-
ity of HG recordings in guiding clinical decision-making 
appear consistent with those reported by investigators 
who have used the SEEG method.1–3,8,9 However, a larger 
patient series will be required to reach definitive conclu-
sions regarding the relative utility of this approach com-
pared with monitoring strategies that do not involve ac-
cessing the dorsal surface of the temporal lobe.

Conclusions
In this report we describe a safe and accurate method 

for placing depth electrodes within the HG. This method 

Fig. 5.  A: Left hemisphere craniotomy exposing the perisylvian brain 
regions. The sylvian fissure (dark line), posterior aspect of the inferior 
frontal gyrus (IFG), and superior temporal gyrus (STG) are all well visu-
alized.  B: The HG depth electrode entrance site (arrow) is positioned 
anteriorly along the superior temporal gyrus, allowing for concomitant 
placement of a lateral temporal lobe grid.  C: The locations of record-
ing contacts are shown on the patient’s 3D surface-rendered MR im-
age.
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results in the positioning of electrode contacts along the 
entire length of the gyrus. It also allows for the combined 
use of depth and grid electrodes.
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