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Brain Functions are localized
within specific circuits.

Dysfunction In circuits leads to
Neurologic and Psychiatric
disorders



Interventions

A Drive the activity in underperforming circuits-
e.g. Alzheimer's

A Eliminate/Block/Neutralizeabnormal activity
Tremor, Epilepsy, Pain, Hallucinations



Neuromodulation Technigues

TENS
PNS
VNS
TMS
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CORTEX
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Obesity
Regulation of Feeding
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Regulation of feeding behavior at different levels

hunger/satiation motivation / reward

physiology/homeostasis psychology/non-homeostatic

hypothalamus (and brainstem) (cortico)-limbic system
energy uptake energy use “wanting” “liking”
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OBESITY

Lesions in lateral
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Appetite control in hypothalamus
Ventral medial nucleus satiety
Ventrolateral nucleus hunger

Animal experiments show
hypothalamic stimulation
influences feeding behavior

Experience with hypothalamotomy
for obesity in humans

Quaade F. Lancet. 1974 Feb
16;1(7851):267. Stereotaxy for
obesity.
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Changes in food intake with electrical stimulation of the
ventromedial hypothalamus in dogs
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F1G. 4. Graph showing return to baseline food (closed
circles) and water (open circles) intake following 3 days of
stimulation of the ventromedial hypothalamic area every 12
hours. Values represent the mean; vertical lines indicate
standard error of the mean.



DBS IMPLANTATION

A 53 yo male with lifelong history of morbid obesity (420
lbs, BMI 55.1 kg/m2)

A DBS electrodes implanted bilaterally in medial or lateral
hypothalamus

A To identify the best site to suppress appetite, the effect
of stimulation at each of the 4 four contacts of each of
these electrodes was tested in the operating room.



DBS ELECTRODE POSITION
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[ateral hypothalamic area deep brain stimulation for
refractory obesity: a pilot study with preliminary data on
safety, body weight, and energy metabolism
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TABLE 1: Patient demographics and treatment history*

Pre-DBSBody ~ Prior Surgical Weight Loss

CaseNo.  Age(yrs), Sex  Weight (Ibs), BMI Treatment, Yr Comorbidties
1 60, F 218.7494 gastric bypass, 2001~ HIN
2 50, F 326,481 gastricbypass, 2001 sleep apnea, DM2, HTN, migraine
3 45 M 314 450 gastricbypass, 2003 lower-extremity edema

* BMI = boay mass index; DM2 = diabetes mellitus type 2: HTN = hypertension.



Fic. 1. Three-dimensional modeling of electrode contact location in 3 patients (Case 1 [A], Case 2 [B], and Case 3 [C]) under-
going bilateral LHA DBS. Yellow indicates the lateral hypothalamic area; rust, the fornices; light blue and light green, the medial
hypothalamic nuclei. The numbers denote the contacts.




TABLE 3: Average RMR changes with bilateral monopolar stimulation of individual DBS contacts during metabolic
chamber experiments in 3 patients undergoing LHA DBS*

Case No. Contact 0 Contact 1 Contact 2 Contact 3
1 no change 28% increase at 5.5V indeterminate 0-5V no change, >3 V in-
determinate
2 Indeterminate Indeterminate Indeterminate indeterminate
3 Indeterminate 9% Increase at >4 Indeterminate indeterminate

* Stimulation was performed in monopolar mode with the case or pulse generator always acting as the anode (positive contact)
Pulse width (90 msec) and frequency (185 Hz) were kept constant during all stimulation settings. Calculations were deemed inde-
terminate when patient motion made it difficult to ascertain whether RMR changes were due to stimulation or motion.



TABLE 4: Body weight before and after metabolically optimized LHA DBS settings

Body Weight (ko) Prior -~ Body Weight (kg) at Mos at Optimized

CaseNo.  toOptimized Settings Last Follow-Up Settings Change in Body Weight
1 138.3 31 10 0.9% decrease
2 1414 1293 1 12.3% decrease

1
3 162.8 1361 9 16.4% decrease



World Neurosurg 2013 SefDct;80(34):528.e2131.



