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Traditional DBS

Traditional methods:
Frame-based
Microelectrode recording

Multiple brain penetrations

Awake patient




Traditional DBS

Disadvantages...

Requires awake, cooperative patient
MER technically demanding, adds time to the procedure
Targeting relies on pre-operative imaging, cannot account for brain shift

No immediate feedback
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The “UCSF” target

AC-PC based (indirect) targeting:
X=12
Y=-3
Z=-4

Then, modification based on direct targeting
with T2 weighted imaging




iMRI and the STN

Ideal target for iMRI
Visible on MRI imaging

Placement of lead in motor
area associated with good
outcomes
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IMRI - advantages

True real-time image guidance

Accounts for brain shift and variations in anatomy
“One pass” placement, no MER

Patient asleep

Procedure time reduced

Immediate detection of complications




Application accuracy

53 STN electrodes in 29 patients
87% of leads were placed in a single pass
Maximum number of brain penetrations per lead = 2

“Tip error” defined as difference between expected and actual tip
coordinates in AC-PC space

Mean tip error = 2.2 #0.92 mm




Application accuracy

Technique Y error Vector
(X+Y°+Z)"?
IMRI 0.15 +/- 2.18+/-092
| 1.10
Frame-based 0.57 +/-
stereotaxy 1.73 3.06 £1.41

p-value for 0.009* 0001*
difference
between IMRI
and frame-
based errors
*=statistically significant difference in 2-sample unpaired t-test for equality of means at

p<.03




Clinical outcomes

13 of 19 pts undergoing bilateral implantation completed pre-
and >6 month post-op on/off testing (average f/u 9 months)

Pre-op

Off meds 49 #13
On meds 19 #8
Post-op

Off meds (on stim) 19 #14 (mean improvement of 60% vs off baseline)




Complications

No hemorrhages

2 infections

Both occurred in the first 10 patients before availability of an MR-
compatible drill

No infections in the subsequent patients




NexFrame

Although adequate, does have limitations...




ClearPoint

A completely novel, fully integrated system
specifically designed to perform iMRI-guided
DBS in any 1.5T scanner
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