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Vagal nerve stimulation

Operative time 2 hours
2 nights admission 







































Surgical  outcome

























ANTERIOR THALAMIC DBS



• The anterior nucleus of thalamus is part of the circuit of Papez. Its 
complex anatomy of this nucleus is divided into 4 parts, Apr 
(main),AM(medial),AD(dorsal) and DSF(superficial). 

• The Apr part are the main principle nucleus, which is about 4*5*10mm3 
in dimension. 

• The input of ANT mainly arises from hippocampus, fornix and 
mammillothalamic tract respectively.

•  The output of ANT goes to cingulum and paralimblic structures to 
complete the circuit of Papez. 



an : anterior thalamic nu.
m :  mediodorsal thalamic nu.
mt : mammillothalamic tract
va  : ventral anterior thalamic nu.     



• The boundary of ANT is also 
important for direct targeting this 
small nucleus. The ventricular 
system serves as the broader 
anteriorly and superiorly.

•  The mammillothalamic tract ran 
into this nucleus inferiorly in the 
coronal and sagittal planes. 

• The lateral boundary separates 
from other thalamic nuclei by 
internal laminae. 

           

an : anterior thalamic nu.
m :  mediodorsal thalamic nu.
mt : mammillothalamic tract
vl  : ventral lateral thalamic nu.     





Schaltenbrand atlas

5-6 mm lateral
12mm superior
2 mm anterior to MCP

MCP



• The most important anatomical landmark for defining ANT is 
the identification of mammillothalamic tract, which can be 
followed as a dark signal from mammillary body to ANT. The 
mammillothalamic tract can be easily seen in coronal and 
sagittal view during the planning.

Indirect target

5-6 mm lateral
12mm superior
2 mm anterior to MCPmt

an



Left ANT MER Right ANT MER



• The stimulation was turned on with 145 Hz, pulse width 90 
microseconds, 3.5 volts with cycling mode 1 minute “on” and 5 
minutes “off”. The antiepileptic medications continued at the 
same rate as the preoperative state. Fifty percent seizure 
reduction was achieved in 4 months after surgery. Last follow-up 
May 2026, a few brief seizures per 6 months. (>80% SR) No side 
effects were observed over 10 years (except for a single 
breakthrough seizure when the battery spontaneously turned off). 
The second battery was replaced two years ago.
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Device-related adverse events: (20% in 5 yrs)

• Discomfort at neurostimulator site: 22.7% in 5 yrs 
• Implanted site infection: 12.7%
• Therapeutic product ineffective: 10%
• Leads are not within the targeted: 8.2%
• Memory impairment: 25% in 5 yrs
• Dizziness: 6.4%
• Lead extension fracture: 5.5%
• Neurostimulation migration:5.5%
Others : Depression: 32.7%, Suicidal ideation: 8%, SUDEP (7 cases)



Robotic-assisted for DBS-CM thalamus



Frame-based with X-ray for target confirmation

O-ARM fluoroscopy or CT/MRI intraoperative is an alternative
 for the verification of the electrode positions.

Stereotactic targeting: evolution of surgery











CM DBS 3-year follow-up: seizure reduction about 70%, improved over time



The responsive neurostimulator system (RNS System, NeuroPace) 
was approved by the FDA in 2013 as an adjunctive therapy for adults with drug-
resistant partial-onset seizures localized to no more than two epileptogenic foci.



Class IV evidence for safety for 9 years follow up

Neurology  |  Volume 95, Number 9  |  September 1, 2020





J Neurosurg 139:1463–1470, 2023



Conclusion:  RNS implantation achieved ≥ 50% seizure control in
approximately 80% of patients. Even in those patients who
did not achieve seizure freedom, a significant reduction in
seizure duration, severity, or postictal state was reported in
≥ 68% of cases. Infection was the most common complication.(7%)
Patients with prior resective or ablative procedures
and those who had been treated with RNS for ≥ 3 years
achieved better outcomes.













Thank you for your attention


	Neurostimulation therapies: �VNS, DBS, and RNS�Current evidence and practical use in Thailand
	Vagal nerve stimulation
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	ANTERIOR THALAMIC DBS
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Schaltenbrand atlas�
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Device-related adverse events: (20% in 5 yrs)
	Robotic-assisted for DBS-CM thalamus
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	The responsive neurostimulator system (RNS System, NeuroPace) �was approved by the FDA in 2013 as an adjunctive therapy for adults with drug-resistant partial-onset seizures localized to no more than two epileptogenic foci.�
	Slide Number 53
	Slide Number 54
	Slide Number 55
	Slide Number 56
	Slide Number 57
	Slide Number 58
	Slide Number 59
	Slide Number 60
	Slide Number 61
	Thank you for your attention

