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Clinical outcomes are directly linked to the precision 

of DBS lead placement (submillimeter accuracy)







We have instruments to guide us to the target—but how do we 

identify the TARGET in the first place? (Vim, GPi, STN, etc.)
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Burchiel et al. J Neurosurg. 2013;119:301-6. 
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https://neupsykey.com/intraoperative-microelectrode-recording/



https://neupsykey.com/intraoperative-microelectrode-recording/



Microelectrode recording 

(MER)

◦Confirms target location

◦Defines target length

◦Detects motor/sensory-driven neuronal 

activity
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Steigerwald et al. Neurotherapeutics. 2019;16:100-104.
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◦ Based on imaging alone

◦ May include AI/software assistance

Image guided
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Neurophysiologic guided

• Limited neuroimaging

• Target localized indirectly by “general” formula

• Neurophysiologic testing provides “FINE TUNING”

• Physiologic variation in targets “EXISTS”!!!!!

Imaged guided

• Advanced neuroimaging

• No need for FINE TUNING

• Shorter operative time

• Greater patient comfort

• Lower risk of hemorrhage



Reck et al. J Neurol Surg A Cent Eur Neurosurg. 2012;73(6):377-86



Holewijn et al. JAMA Neurol. 2021;78(10):1212-19. 



Soares et al. J Clin Neurosci. 2019;69:104-8. 



Bunyaratavej et al. Br J Neurosurg. 2021:1-8. 



156 leads-1 adjustment  (0.6%)

42 leads-no adjustment 

64 leads- 2 adjustments (3%)



COMPARISON



Primary outcome

• UPDRS III (II, IV)

• Levodopa equivalent daily dose (LEDD)

• Quality of Life 

Secondary outcome

• Lead accuracy

• OR time

• Hemorrhage

• Lead revision





PRIMARY OUTCOME



Bezchlibnyk et al. J Neurosurg. 2020;134(3):1072-82



Chen et al. World Neurosurg. 2017;105:191-198.



Liu et al. World Neurosurg. 2017;107:900-5.
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Ho et al. J Neurol Neurosurg Psychiatry. 2018;89(7):687-91. 



Liu et al. Stereotact Funct Neurosurg. 2019;97(5-6):381-90. 

MERImage



Bezchlibnyk et al. J Neurosurg. 2020;134(3):1072-1082



SECODARY OUTCOME



Liu et al. World Neurosurg. 2017;107:900-5.
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Yin et al. Brain Stimul. 2019;12(4):893-900. 



Ho et al. J Neurol Neurosurg Psychiatry. 2018;89(7):687-691. 



Chen et al. J Neurosurg. 2018;130(1):109-120



MER guided Image guided
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Quality of life

Rx related adverse effect
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Take home 
message



▪ Both techniques yield comparable primary outcomes

▪ Image-guided approaches appear to provide better secondary outcomes

▪ A large double-blind RCT with long-term follow-up is needed for definitive conclusions



Key points for good outcome

▪ Patient selection

▪ Patient preparation

▪ Meticulous operation

▪ Strict sterile technique

…………Poor choice……Poor result

………….Thorough explanation

………….One mistake can ruin an entire procedure

………….Explantation is extremely co$$$$tly
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