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The subthalamic nucleus (STN) is the most commonly targeted
structure for deep brain stimulation (DBS) in Idiopathic Parkin-
son’s disease (IPD)." Microelectrode recording (MER) and stim-
ulation can be useful in localization of the physiological target
during STN DBS.? Intraoperative imaging can supplement phys-
iological techniques in order to achieve optimal lead placement.’

We report here on a case in which intraoperative macrosti-
mulation produced a false localizing sign, which has not been
previously reported. A 65-year-old male with IPD was admitted
for bilateral STN DBS. For the right STN, the initial planned
stereotactic coordinates based on direct visualization by MRI
were X =11.97, Y = —-241, Z = -3.76, Ring = 118, and
Arc = 112.4. MER documented typical STN cells beginning at
0.03 mm above target and ending at 2.9 mm below target. No
kinesthetic cells were found. At target depth (0.0 mm), we per-
formed macrostimulation through the flexible sideport.* At a
current of 1.0 mA, the patient felt mild left-leg contraction and
thigh tightness, which was not clearly visible to the examiners.
When stimulation was stopped, this tightness immediately sub-
sided according to the patient. With increased stimulation at
2.0 mA, the left-leg tightness returned and was more
pronounced along with left-arm tightness. Again, this tightness
subsided after stimulation ceased. Stimulation was further
increased to 4.0 mA and now involved visible contraction of
the left leg and arm, without facial contraction or speech
involvement. No oculomotor abnormalities or autonomic
symptoms were observed. An intraoperative computed tomog-
raphy (CT) scan was performed, which showed that the track
was 2 mm medial to the intended target with the stereotactic
coordinates X = 10.22, Y = —2.99, and Z = —5.07 (Fig. 1A).
The microelectrode was moved 2 mm lateral, and a second
track was performed. STN was encountered at 2.4 mm above
target and ended at 3.7 mm below target. Five of seventeen
cells tested had kinesthetic responses to the lower extremity.
The lead was placed in this position (stereotactic coordinates:
X =1197,Y = 241, and Z = 3.76) with good benefit and no
side eftects (Fig. 1B).

Using this case, we wish to highlight several points. First,
we encountered STN near target depth, which was later than
expected, suggesting (given the anatomical orientation of the
nucleus) that our first track was medial or posterior, not
anterior. The initial track was unlikely to be too anterior
because the STN was encountered relatively late (+0.03 mm
above target), whereas STN is usually encountered higher
than anticipated if the track is too anterior, based on the
shape of the STN.® Furthermore, our intraoperative CT scan
confirmed that our track was not too anterior (Y = —2.99).
The patient did not experience any paresthesias during test
stimulation to suggest a posterior track, leading us to believe
that the track was medial to the intended target. To our
surprise, during test stimulation, the patient developed limb
contractions, suggesting that the track was possibly too lateral,
resulting in corticospinal tract activation. However, corticospi-
nal tract activation and corticobulbar fibers are in close
promixity, and therefore activation of these fibers would be
expected to result in facial contraction or changes in speech
in addition to limb contractions®, but this pattern was not
observed in our case. Thus, our suspicion remained that our
track was too medial to the intended target, though this was
not completely in line with our neurophysiological data.
Also, we wish to point out that though it is theoretically
possible that the limb contracture observed was dystonia, the
pattern of contraction observed was not typical of dystonia in
PD. Typical PD dystonia usually involves unilateral equinova-
rus foot, upper arm/forearm, or forearm/hand flexion,” none
of which was observed in our case. In fact, STN stimulation
typically results in improvement of dystonia,® rather than
worsening. Thus, it is most probable that our patient had
“capsular-like” limb contraction, rather than dystonia, which
was arising from a medial trajectory, and intraoperative ima-
ging was used to verify this.

The use of intraoperative imaging can be used to provide
accurate three-dimensional confirmation of electrode tip
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locations relative to preoperative images and surgical plans.
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Figure 1 A: Green line points to intended target; red dot indicates
the tip of the microelectrode after track 1. B: Green line indicates
intended target (different axial slice from A). Dark blue line indi-
cates microelectrode placement after track 2, with red dot indicat-
ing the tip of the microelectrode. In both images, the red dot is
based on intraoperative CT visualization of the microelectrode tip.
The CT image has been blended out to reveal the relationship with
the brain anatomy on the merged preoperative MRI.

Intraoperative neurophysiology is used to increase the accu-
racy of DBS, but there are times when the physiological data
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as noted in our case. This can

are conflicting or confusing,
result in additional penetrations of the brain, thus increasing
surgical risk.” To avoid increasing surgical risk and to clarify
the target, intraoperative CT was obtained. The intraoperative
CT scan confirmed our initial suspicion that our track was,
in fact, medial to the intended target. This imaging was help-
ful because it allowed us to confidently move the electrode
2 mm lateral during MER of the second track. As a result,
we obtained clear leg kinesthetic cells, suggesting that this
track was still in the medial sensorimotor part of the STN
and confirming that our initial track was clearly too medial.
This is in line with a reported finding that if a MER track
shows greater than three movement-related cells involving
the leg, there is a 90% likelihood that the MER track maps
to the medial part of the motor STN."!

This medial MER trajectory resulted in capsular-like side
effects in an unusual pattern (face sparing) without clear auto-
nomic or oculomotor side effects, other signs that are typically
observed with a medial trajectory.’® This leads us to conclude
that muscle contraction during stimulation does not always sug-
gest a lateral trajectory, especially if the pattern of muscle con-
traction is atypical as described in our case. Though fusion of
MRI and CT can produce merging error," this is typically in
the dorsoventral direction and so is not pertinent to our discus-
sion. Our case deals with accuracy of the lead in the mediolat-
eral direction, and we have reported a unique finding that is
supported with our imaging and neurophysiological data. This
case is an example where intraoperative imaging can be particu-

larly valuable during DBS surgery.
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