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Disclaimer 

Clinical guidelines are developed and adopted to establish evidence-based clinical criteria for 
utilization management decisions. Clinical guidelines are applicable according to policy and plan type. 
The Plan may delegate utilization management decisions of certain services to third parties who may 
develop and adopt their own clinical criteria.  
 
Coverage of services is subject to the terms, conditions, and limitations of a member’s policy, as well 
as applicable state and federal law. Clinical guidelines are also subject to in-force criteria such as the 
Centers for Medicare & Medicaid Services (CMS) national coverage determination (NCD) or local 
coverage determination (LCD) for Medicare Advantage plans. Please refer to the member’s policy 
documents (e.g., Certificate/Evidence of Coverage, Schedule of Benefits, Plan Formulary) or contact 
the Plan to confirm coverage. 
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Summary 

Plan members with certain movement disorders may be eligible for treatment with a type of 

neurostimulation known as deep brain stimulation (DBS). DBS starts with a neurosurgical procedure 

where electrodes are placed into the area of the brain suspected to be causing the abnormal 

movements. A separate device that creates the electrical pulses (often called a pulse generator) is also 

implanted. The device can then be adjusted to help with the symptoms of some intractable movement 

disorders, such as Parkinson’s disease, essential tremor, and certain dystonias.  

 

Plan members with a seizure disorder may benefit from a different type of neurostimulation known as 

responsive neurostimulation (RNS). Instead of electrodes being placed in the deep brain regions, they 

are surgically implanted into an area of the brain cortex that has been determined to be the focus of the 

seizures. The RNS device then monitors for abnormal brain activity and when detected, delivers an 

electrical stimulation in an effort to prevent the seizure activity from propagating. This guideline provides 

criteria and exclusions for both deep brain stimulation and responsive neurostimulation devices.   

 

Definitions 

“Deep brain stimulation (DBS)” is a neurosurgical procedure used to treat a variety of movement 

disorders. An electrode is placed in the target area of the brain, either on both sides (bilateral) or one 

side (unilateral), and electrical pulses are generated to decrease the movement symptoms.  Deep brain 

structures that may be implanted include, but are not limited to: 

●​ Ventral intermediate thalamic nucleus (thalamus) 

●​ Globus Pallidus Internus 

●​ Subthalamic Nucleus 

 

“Responsive neurostimulation (RNS)” is a neurosurgical procedure where an electrode connected to a 

pulse generator is implanted into an area of the brain suspected to be the focus of seizure activity. The 

RN stimulator device system monitors for abnormal electrical activity of the brain and then can deliver 

electrical activity in an effort to disrupt or lessen the seizure activity in patients with refractory disease. 

 

“Parkinson’s disease (PD)” is a neurodegenerative movement disorder that results from a loss of 

dopaminergic neurons in the regions of the brain controlling motor activity. Symptoms of Parkinson’s 

disease include resting tremor, slow shuffling gait, rigidity, and slow movements. PD is often treated with 

oral medications, but some patients may benefit more from invasive intervention such as deep brain 

stimulation when medication fails to improve the symptoms. 

 

“Dystonia” is involuntary muscle contraction that can cause tremors, twisting, and abnormal postures. 

There are many different types of dystonia, including: 

●​ Generalized dystonia: A more widespread dystonia affecting multiple muscles of the body 

●​ Segmental dystonia: Similar to a focal dystonia, but it affects a segment of the body, such as the 

upper and lower arm, or the leg and hip 
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●​ Hemidystonia: A type of dystonia affecting half of body, such as the arm and leg on the same 

side 

●​ Cervical dystonia: A type of focal dystonia where spasm of the neck muscles can cause the head 

to rotate to one side and/or pull towards the chest or back 

 

“Essential tremor” is a common movement disorder that can cause abnormal shaking of the hands, 

arms, fingers, or even the vocal cords or head. It usually differs from other movement disorders in that it 

is an “action tremor”, meaning that the shaking only happens during intentional movement of that body 

part. Essential tremor is most often treated with oral medications, but may require surgical intervention 

when the symptoms are disabling and not responsive to medication. 

 

“Focal seizures” (e.g., focal aware seizures, focal impaired awareness seizures, or partial seizures) are 

seizures that start in and only impact one part of the brain.  

 

“Generalized seizures” are seizures that affect both cerebral hemispheres and are more likely to cause 

impaired consciousness.  

 

“Unified Parkinson’s Disease Rating Scale (UPDRS)” is a scale used to measure the severity of the motor 

complications of Parkinson’s Disease. It ranges from 0-108, with higher scores signifying greater 

disability. 

 

Medical Necessity Criteria for Clinical Review 

Indication-Specific Criteria 

Deep Brain Stimulation (DBS) for Parkinson’s Disease 

The Plan considers deep brain stimulation (DBS) for members with medically refractory Parkinson's 

disease medically necessary when ALL of the following criteria are met: 

1.​ Member has idiopathic Parkinson’s disease (i.e., excludes secondary or medication-induced 

causes; and 

2.​ Unified Parkinson’s Disease Rating Scale (UPDRS) score of 30 or greater when without medication 

for 12 hours; and 

3.​ Motor complications that cannot be adequately controlled with standard pharmacologic therapy; 

and 

4.​ The motor impairment affects safety, functional status, or quality of life due to ONE or more of 

the following symptoms: 

a.​ Bradykinesia; or 

b.​ Levodopa-induced dyskinesia; or 

c.​ Rigidity; or 

d.​ Tremor; and 

5.​ Treatment with levodopa had previously resulted in improvement in symptoms; and 

6.​ There is sufficient motor activity in the affected limb(s) such that the procedure can be 

reasonably expected to demonstrate improvement; and 
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7.​ Member has NONE of the following contraindications: 

a.​ Evidence of dementia or cognitive impairment; or 

b.​ Prior intracranial surgery at the target site; or 

c.​ Focal lesion (such as space occupying lesion) that would impair stimulation or implant 

placement or may be causing the symptoms; or 

d.​ High-risk for surgical complications (e.g., active systemic infection, coagulation 

disorders, etc.); or 

e.​ Severe depression or suicidal ideation; or 

f.​ Hoehn and Yahr Stage V Parkinson’s disease, defined by the following:  

i.​ Cachectic state; or 

ii.​ Inability to stand or walk; or 

iii.​ Bedbound; or 

iv.​ Requiring continuous nursing care; or 

g.​ Cerebellar or pyramidal findings or dysautonomia that may be more suggestive of 

secondary parkinsonism. 

 

Deep Brain Stimulation (DBS) for Essential Tremors 

The Plan considers deep brain stimulation (DBS) for members with medically refractory essential tremor 

medically necessary when ALL of the following criteria are met: 

1.​ Alternative etiologies of the tremor have been excluded and/or adequately treated; and 

2.​ Symptoms are disabling and/or impact ADLs; and 

3.​ Symptoms have been continuously present for at least 3 months despite adequate trials of the 

following treatments, unless there are specific contraindications or adverse effects: 

a.​ First line medications (e.g. propranolol and/or primidone); or 

b.​ Second line medications (e.g. gabapentin, topiramate, nimodipine, or combinations of 

multiple agents); and 

4.​ Brain imaging shows no evidence of structural abnormality or of another possible etiology; and 

5.​ Member has NONE of the following contraindications: 

a.​ Dementia or significant cognitive impairment (or Mini-Mental State Examination score of 

less than 24) ; or 

b.​ Prior intracranial surgery at the target site; or 

c.​ Focal lesion (such as space occupying lesion) that would impair stimulation or implant 

placement or may be causing the symptoms; or 

d.​ High-risk for surgical complications (e.g., active systemic infection, coagulation 

disorders, etc.); and 

6.​ The stimulation target is the thalamus, globus pallidus, or subthalamic nuclei; and 

7.​ The stimulation is unilateral in cases of one-sided tremors or bilateral in cases of tremors on both 

sides. 
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Deep Brain Stimulation (DBS) for Epilepsy 

The Plan considers deep brain stimulation (DBS) for epilepsy medically necessary when ALL of the 

following criteria are met:  

1.​ Member is 18 years of age or older; and 

2.​ Treatment with an FDA-approved Medtronic DBS system for epilepsy; and  

3.​ Presence of focal onset (partial) seizures despite trial of 3 or more antiepileptic medications; and 

4.​ Presence of 6 or more partial seizures with or without secondary generalized seizures each 

month during the previous 3 months with no more than 30 days between seizures; and 

5.​ Member does not meet criteria for focal resection epilepsy surgery; and 

6.​ Member does not meet criteria for vagus nerve stimulation. 

 

Deep Brain Stimulation (DBS) for Dystonia 

The Plan considers deep brain stimulation (DBS) for members with dystonia medically necessary when 

ALL of the following criteria are met: 

1.​ Member is 7 years of age or older; and 

2.​ Member has been diagnosed with any ONE of the following: 

a.​ Primary dystonia, including: 

i.​ Generalized dystonia; or  

ii.​ Segmental dystonia; or  

iii.​ Hemidystonia; or  

iv.​ Cervical dystonia; or  

b.​ Secondary tardive dyskinesia/dystonia from ONE of the following: 

i.​ Chronic levodopa treatment for Parkinson's disease; or  

ii.​ Chronic antidopaminergic effects from psychiatric disease treatment with motor 

response complications not controlled by medication; and 

3.​ Dystonia is NOT caused by ANY of the following: 

a.​ Stroke; or  

b.​ Cerebral palsy; or  

c.​ Tumor; or  

d.​ Trauma; or  

e.​ Infection; or  

f.​ Multiple sclerosis or other neurodegenerative disease; or  

g.​ Medication(s); and 
4.​ Motor complications are refractory to optimal medical management, including but not limited to 

botulinum toxin injections when applicable; and 

5.​ Symptoms are disabling and/or impact ADLs; and 

6.​ Member has NONE of the following contraindications: 

a.​ Evidence of dementia or cognitive impairment; or 

b.​ Prior intracranial surgery at the target site; or 

c.​ Focal lesion (such as space occupying lesion) that would impair stimulation or implant 

placement or may be causing the symptoms; or 
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d.​ High-risk for surgical complications (e.g. active systemic infection, coagulation disorders, 

etc). 

 
Responsive Neurostimulation (RNS) 

The Plan considers responsive neurostimulation (RNS) using an FDA-approved device (e.g., NeuroPace 

RNS System) medically necessary when ALL of the following criteria are met: 

1.​ Member is 18 years of age or older; and 
2.​ Documented diagnosis of intractable focal seizures (simple or complex partial seizures; may also 

be documented as focal aware or focal impaired awareness seizures); and  

3.​ Presence of only 1-2 epileptogenic foci with confirmed location; and 

4.​ Condition is refractory to at least two appropriate antiepileptic drugs at therapeutic doses; and 
5.​ At least three or more disabling seizures per month averaged over the immediately preceding 

three month period; where disabling is defined as: 

a.​ Significant impairment of ADLs; or 

b.​ Causing injury; and 

6.​ Member is NOT a candidate for focal resective epilepsy surgery, such as for ANY of the 

following reasons: 

a.​ Bitemporal foci, where resection would place the member at risk for memory and/or 

language deficits; or 

b.​ Left-sided temporal lobe focus, where diagnostic testing suggests that removal of the 

target region may result in memory and/or language deficits; or 

c.​ A focus with overlap of important anatomical regions, where removal may result in 

functional deficits pertaining to the specific region; and 

7.​ Non-epileptic etiologies have been addressed and/or ruled out (e.g. cardiogenic syncope, 

psychogenic seizures); and 

8.​ Member has NONE of the following contraindications: 

a.​ Primary generalized epilepsy; or 

b.​ Rapidly progressive neurologic disorder or evidence of cognitive impairment; or 

c.​ 3 or more epileptogenic foci; or 

d.​ Other implanted device(s) delivering electric energy to the brain; or 

e.​ High-risk for surgical complications (e.g., active systemic infection, coagulation disorder); 

or 

f.​ Focal lesion (such as space occupying lesion) that would impair stimulation or implant 

placement or may be causing the symptoms; or 

g.​ Epileptogenic foci located inferior to the level of the subthalamic nucleus. 
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DBS or RNS Device Replacement 

Replacement of deep brain stimulation (DBS) or responsive neurostimulation (RNS) devices is considered 

medically necessary when ALL of the following criteria are met: 

1.​ Device is no longer functioning properly and cannot be safely repaired; and 

2.​ Physician documents need for replacement; and 

3.​ Device is no longer under the original warranty; and 

4.​ Original placement was considered medically necessary per the above criteria; and 

5.​ There are no contraindications to device replacement. 

 

Experimental, Investigational, or Unproven / Not Medically Necessary 

The Plan considers deep brain stimulation (DBS) experimental, investigational, or unproven for any other 

indication not listed in this guideline. Non-covered indications include, but are not limited to, the 

following: 

1.​ Addiction 

2.​ Alzheimer's disease 

3.​ Eating disorders, e.g. anorexia nervosa 

4.​ Autism spectrum disorder 

5.​ Bipolar disorder 

6.​ Blepharospasm 

7.​ Cerebral palsy 

8.​ Chronic cluster headache 

9.​ Chronic pain syndrome including complex regional pain syndrome/reflex sympathetic dystrophy, 

cancer-related pain, and post-stroke pain. 

10.​Chronic vegetative state 

11.​Depression 

12.​Degenerative, metabolic and infectious disorders 

13.​Dravet syndrome 

14.​Drug-induced movement disorders 

15.​Explosive aggressive behavior 

16.​Head or voice tremor, except when symptoms are due to covered essential tremor meeting the 

above criteria 

17.​Huntington's disease or other choreiform disorders 

18.​Minimally conscious state 

19.​Multiple sclerosis 

20.​Obesity 

21.​Obsessive-compulsive disorder 

22.​Orthostatic tremor 

23.​Parkinson’s disease-related camptocormia, dysarthria/speech deficits, and gait disorders (e.g., 

gait instability and freezing of gait)  

24.​Post-traumatic tremor 
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25.​Secondary dystonias  

26.​Self-injurious behavior 

27.​Substance use disorders 

28.​SUNCT syndrome 

29.​Tourette syndrome 

30.​Traumatic brain injury 

 

Evidence 

Addiction 
The evidence for DBS in addiction is limited and the existing studies have yet to clearly define the 

optimal target for neurostimulation in patients with addiction. 

 

Alzheimer’s Disease 
The existing literature for DBS in AD is limited to small, retrospective studies and case reports. 

Furthermore, the results have yet to show clear clinical efficacy and safety in this population. Further 

evidence is needed to define the role of DBS in patients with Alzheimer's disease. 

 

Bipolar disorder 
The evidence for DBS in bipolar disorder is limited to small studies and a review paper covering only 12 

patients. An UpToDate review on the topic states that “It is not known if DBS is efficacious as an 

adjunctive treatment for bipolar disorder due to the limited and low quality data that are available”. 

There has been some concern in the literature for the possibility of DBS causing treatment-related mania 

or hypomania, which may worsen in patients with underlying bipolar disorder. A study by Holtzheimer et 

al (2012) found no episodes of mania/hypomania in the 7 patients treated with DBS. Another review on 5 

case reports found 1 patient with hypomanic symptoms. Other studies of DBS for other indications have 

suggested higher rates of the side effect, however. Further evidence is needed in the form of larger, 

preferably randomized studies, to determine the potential benefit and safety of DBS for this indication. 

 

Chronic Pain 
The existing evidence is limited to anecdotal reports and case studies. An older publication of the EFNS 

guidelines in 2007 reported that neurostimulation for neuropathic pain may be efficacious but should 

only be performed at experienced centers. Further evidence is needed to determine the potential 

efficacy and safety for DBS in this indication. 

 

Cluster Headache 
Deep brain stimulation has been considered for the use of medically refractory cluster headaches. 

UpToDate considers DBS for this indication “investigational and [requiring] further study to confirm 

long-term benefit and safety”. Fontaine et al (2010) looked at 11 patients randomized to periods of DBS 

for their cluster headache vs. sham treatment periods. They found that “during the randomized phase, 

no significant change in primary and secondary outcome measures was observed between active and 

sham stimulation”. They also found three serious adverse events, and concluded “Randomized phase 

8 



 
 

findings of this study did not support the efficacy of DBS in refractory CCH”. Further evidence is needed 

to confirm any potential benefit with DBS for this indication.  

 

Depression 
The existing evidence for DBS in depression is limited. UpToDate reports that “Deep brain stimulation 

(DBS) is an investigational procedure for treatment resistant depression”. 

 
Dravet Syndrome 
The evidence for DBS in Dravet Syndrome is limited to case reports without any significant large studies. 

An UpToDate review concluded that “It is therefore not yet possible to draw conclusions on the 

effectiveness of DBS in these patients.”  

 
Eating Disorders 
The existing evidence for DBS in eating disorders is very limited. One study by Lipsman et al (2013) 

looked at six females with severe, refractory anorexia treated with DBS, with 50% of the patients showing 

weight gain and 4 out of 6 with improvement in their mood symptoms. That same research group later 

added 10 more patients to the study. That same year, Wu et al (2013) looked at four more patients with 

anorexia undergoing DBS. As of the present time, the literature regarding the safety and efficacy of DBS 

for this indication is limited to these very small, single institution series. Per UpToDate, DBS is 

experimental and investigational for the treatment of eating disorders.  

 

Huntington’s Disease 
Per UpToDate, “The utility of deep brain stimulation in HD is unknown. Data are limited to case studies 

and small case series, which suggest some benefit in chorea...However, this may be at the expense of 

cognition.” Further prospective evidence is needed to determine any potential benefit.  

 

Other Choreiform disorders 
The existing data for the use of DBS for choreiform disorders is limited to small, conflicting studies. One 

study by Edwards et al in 2012 looked at 16 case reports on patients treated with DBS for chorea. 

Further evidence in the form of randomized, prospective data is needed to define the clinical role and 

potential benefit of DBS for this indication. 

 

Obsessive Compulsive Disorder 
In Aug. 2022, Hayes rated D2 Deep Brain Stimulation (DBS) for the Treatment of Refractory 

Obsessive-Compulsive Disorder as an add-on therapy for obsessive-compulsive disorder (OCD) in adult 

patients with inadequate responses to ≥ 3 prior treatments and no contraindications to DBS. DBS has 

been inadequately studied for this indication. An UpToDate review on the topic concludes that “Deep 

brain stimulation is an investigational treatment for incapacitating, treatment-refractory OCD.” A 2015 

meta-analysis of several small randomized trials on the subject suggested that DBS may reduce the 

symptoms of OCD, but concluded that larger trials would be needed to confirm the findings. The study 

looked at 31 studies involving 116 subjects, finding an average symptom reduction on the Y-BOCS scale 
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of 45.1% and an overall response rate of 60%. Despite these findings, larger, randomized evidence is 

needed to determine the optimal implant location, safety, and efficacy of DBS for this indication.  

 

SUNCT Syndrome  
The data on DBS for SUNCT syndrome is currently limited to very small, uncontrolled studies and case 

reports. Furthermore, the optimal location in the brain for DBS for SUNCT has not yet been fully 

determined. One study by Leone et al (2016) looked at 11 patients with refractory SUNCT treated with 

ipsilateral DBS. They reported a 78% median reduction in daily attack frequency. An UpToDate review of 

this study and topic reports that “Although these results are promising, further study is needed to 

evaluate the utility of DBS for patients with SUNCT and SUNA.” 

 

Tourette Syndrome 
The existing evidence for DBS in Tourette syndrome is limited. A randomized, double blinded crossover 

trial published in The Lancet in 2015 looked at 15 patients with severe, medically refractory Tourette 

syndrome. The patients received surgery for DBS in the globus pallidus followed by 3 months of 

stimulation vs. 3 months of no stimulation, and then a cross over to the other group. Only 13 patients 

completed the randomization and crossover. The authors concluded that there was a significant 

improvement in tic severity, and that “Future research should concentrate on identifying the most 

effective target for DBS to control both tics and associated comorbidities, and further clarify factors that 

predict individual patient response”. Given the limitation in the number of patients and available 

evidence, further data is needed to determine the efficacy and safety of DBS for this indication. An 

UpToDate review on the topic concluded that “However, the available evidence is preliminary, and larger 

clinical trials are needed to determine whether DBS is beneficial for controlling tics in patients with TS.” 

 

For indications not specifically listed above, the existing evidence is limited and/or insufficient to 
determine the potential efficacy and safety of DBS.  
 

Applicable Billing Codes  

 

Table 1 

Deep Brain Stimulation and Responsive Neurostimulation 

CPT/HCPCS codes considered medically necessary if criteria are met: 

Code Description 

61850 Twist drill or burr hole(s) for implantation of neurostimulator electrodes, cortical 

61860 Craniectomy or craniotomy for implantation of neurostimulator electrodes, 

cerebral, cortical 
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Table 1 

Deep Brain Stimulation and Responsive Neurostimulation 

CPT/HCPCS codes considered medically necessary if criteria are met: 

Code Description 

61863 Twist drill, burr hole, craniotomy, or craniectomy with stereotactic implantation 

of neurostimulator electrode array in subcortical site (e.g., thalamus, globus 

pallidus, subthalamic nucleus, periventricular, periaqueductal gray), without use 

of intraoperative microelectrode recording; first array 

61864 Twist drill, burr hole, craniotomy, or craniectomy with stereotactic implantation 

of neurostimulator electrode array in subcortical site (eg, thalamus, globus 

pallidus, subthalamic nucleus, periventricular, periaqueductal gray), without use 

of intraoperative microelectrode recording; each additional array (List separately 

in addition to primary procedure)​  

61867 Twist drill, burr hole, craniotomy, or craniectomy with stereotactic implantation 

of neurostimulator electrode array in subcortical site (e.g., thalamus, globus 

pallidus, subthalamic nucleus, periventricular, periaqueductal gray), with use of 

intraoperative microelectrode recording; first array 

61868 Twist drill, burr hole, craniotomy, or craniectomy with stereotactic implantation 

of neurostimulator electrode array in subcortical site (eg, thalamus, globus 

pallidus, subthalamic nucleus, periventricular, periaqueductal gray), with use of 

intraoperative microelectrode recording; each additional array (List separately in 

addition to primary procedure)​  

61880 Revision or removal of intracranial neurostimulator electrodes 

61885 Insertion or replacement of cranial neurostimulator pulse generator or receiver, 

direct or inductive coupling; with connection to a single electrode array 

61886 Insertion or replacement of cranial neurostimulator pulse generator or receiver, 

direct or inductive coupling; with connection to 2 or more electrode arrays​  

61888 Revision or removal of cranial neurostimulator pulse generator 

or receiver 

95836 Electrocorticogram from an implanted brain neurostimulator pulse 

generator/transmitter, including recording, with interpretation and written 

report, up to 30 days 
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Table 1 

Deep Brain Stimulation and Responsive Neurostimulation 

CPT/HCPCS codes considered medically necessary if criteria are met: 

Code Description 

95970 Electronic analysis of implanted neurostimulator pulse generator/transmitter (eg, 

contact group[s], interleaving, amplitude, pulse width, frequency [Hz], on/off 

cycling, burst, magnet mode, dose lockout, patient selectable parameters, 

responsive neurostimulation, detection algorithms, closed loop parameters, and 

passive parameters) by physician or other qualified health care professional; with 

brain, cranial nerve, spinal cord, peripheral nerve, or sacral nerve, 

neurostimulator pulse generator/transmitter, without programming 

95976 Electronic analysis of implanted neurostimulator pulse generator/transmitter (eg, 

contact group[s], interleaving, amplitude, pulse width, frequency [Hz], on/off 

cycling, burst, magnet mode, dose lockout, patient selectable parameters, 

responsive neurostimulation, detection algorithms, closed loop parameters, and 

passive parameters) by physician or other qualified health care professional; with 

simple cranial nerve neurostimulator pulse generator/transmitter programming 

by physician or other qualified health care professional 

95977 Electronic analysis of implanted neurostimulator pulse generator/transmitter (eg, 

contact group[s], interleaving, amplitude, pulse width, frequency [Hz], on/off 

cycling, burst, magnet mode, dose lockout, patient selectable parameters, 

responsive neurostimulation, detection algorithms, closed loop parameters, and 

passive parameters) by physician or other qualified health care professional; with 

complex cranial nerve neurostimulator pulse generator/transmitter programming 

by physician or other qualified health care professional 

95983 Electronic analysis of implanted neurostimulator pulse generator/transmitter (eg, 

contact group[s], interleaving, amplitude, pulse width, frequency [Hz], on/off 

cycling, burst, magnet mode, dose lockout, patient selectable parameters, 

responsive neurostimulation, detection algorithms, closed loop parameters, and 

passive parameters) by physician or other qualified health care professional; with 

brain neurostimulator pulse generator/transmitter programming, first 15 minutes 

face-to-face time with physician or other qualified health care professional 

95984 Electronic analysis of implanted neurostimulator pulse generator/transmitter (eg, 

contact group[s], interleaving, amplitude, pulse width, frequency [Hz], on/off 

cycling, burst, magnet mode, dose lockout, patient selectable parameters, 
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Table 1 

Deep Brain Stimulation and Responsive Neurostimulation 

CPT/HCPCS codes considered medically necessary if criteria are met: 

Code Description 

responsive neurostimulation, detection algorithms, closed loop parameters, and 

passive parameters) by physician or other qualified health care professional; with 

brain neurostimulator pulse generator/transmitter programming, each additional 

15 minutes face-to-face time with physician or other qualified health care 

professional (List separately in addition to code for primary procedure) 

C1767 Generator, neurostimulator (implantable), nonrechargeable 

C1778 Lead, neurostimulator (implantable) 

C1816 Receiver and/or transmitter, neurostimulator (implantable) 

C1822 Generator, neurostimulator (implantable), high frequency, with rechargeable 
battery and charging system 

C1883 Adaptor/ extension, pacing lead or neurostimulator lead (implantable) 

C1897 Lead, neurostimulator test kit (implantable) 

L8679 Implantable neurostimulator, pulse generator, any type 

L8680 Implantable neurostimulator electrode, each 

L8681 Patient programmer (external) for use with implantable programmable 
neurostimulator pulse generator, replacement only 

L8682 Implantable neurostimulator radiofrequency receiver 

L8683 Radiofrequency transmitter (external) for use with implantable neurostimulator 
radiofrequency receiver 

L8685 Implantable neurostimulator pulse generator, single array, rechargeable, 
includes extension  

L8686 Implantable neurostimulator pulse generator, single array, nonrechargeable, 
includes extension 

L8687 Implantable neurostimulator pulse generator, dual array, rechargeable, includes 
extension 

L8688 Implantable neurostimulator pulse generator, dual array, nonrechargeable, 
includes extension 

13 



 
 

Table 1 

Deep Brain Stimulation and Responsive Neurostimulation 

CPT/HCPCS codes considered medically necessary if criteria are met: 

Code Description 

L8689 External recharging system for battery (internal) for use with implantable 
neurostimulator, replacement only 

L8695 External recharging system for battery (external) for use with implantable 
neurostimulator, replacement only 

 

Table 2 

ICD-10 codes considered medically necessary with Table 1 codes if criteria are met: 

Code Description 

G20.A1 - G20.C Parkinson's disease 

G24.01 - G24.09  

Drug induced dystonia 

●​ Due to the broad nature of this code range, clarification is provided 

below: 

●​ When billed for tardive dyskinesia/dystonia resulting from chronic 

levodopa treatment for Parkinson's disease or chronic antidopaminergic 

effects of psychiatric disease treatment, it is considered medically 

necessary 

G24.1 Genetic torsion dystonia 

G24.2 Idiopathic nonfamilial dystonia 

G24.3 Spasmodic torticollis 

G24.4 Idiopathic orofacial dystonia 

G24.8 Other dystonia 

G24.9 Dystonia, unspecified 

G25.0 Essential tremor 

G25.2 Other specified forms of tremor 

G40.001 - 
G40.919 Epilepsy and recurrent seizures 

R56.9 Unspecified convulsions 
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Table 2 

ICD-10 codes considered medically necessary with Table 1 codes if criteria are met: 

Code Description 

T85.110A - 
T85.110S 

Breakdown (mechanical) of implanted electronic neurostimulator of brain 
electrode (lead) 

T85.113A - 
T85.113S Breakdown (mechanical) of implanted electronic neurostimulator, generator 

T85.120A 
-T85.120S Displacement of implanted electronic neurostimulator of brain electrode (lead) 

T85.123A - 
T85.123S Displacement of implanted electronic neurostimulator, generator 

T85.190A - 
T85.190S 

Other mechanical complication of implanted electronic neurostimulator of brain 
electrode (lead) 

 

Table 3 

ICD-10 codes considered experimental, investigational, or unproven: 

Code Description 

A00.0 - B99.9 Certain infectious and parasitic diseases 

E66.01 - E66.9 Overweight and obesity 

E70.0 - E88.A Metabolic disorders 

F10.10 - F19.99 Mental and behavioral disorders due to psychoactive substance use 

F31.0 - F31.9 Bipolar disorder 

F32.0 - F32.A Depressive episode 

F33.0 - F33.9 Major depressive disorder, recurrent 

F34.0 - F34.9 Persistent mood [affective] disorders 

F39 Unspecified mood [affective] disorder 

F42.8 Other obsessive-compulsive disorder 

F42.9 Obsessive-compulsive disorder, unspecified 

F44.4 Conversion disorder with motor symptom or deficit  

F50.00 - F50.9 Eating disorders 
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Table 3 

ICD-10 codes considered experimental, investigational, or unproven: 

Code Description 

F63.81 Intermittent explosive disorder 

F84.0 Autism disorder 

F95.2 Tourette's disorder 

G10 Huntington’s disease 

G23.0 - G23.9 Other degenerative diseases of the basal ganglia 

G24.01 - G24.09 

Drug induced dystonia  
●​ Due to the broad nature of this code range, specific exclusions are 

indicated: 

●​ When billed for all medication-induced dystonias EXCEPT those 

caused by chronic levodopa treatment for Parkinson's disease or 

chronic antidopaminergic effects of psychiatric disease treatment, it 

is considered experimental, investigational, or unproven 

G24.5 Blepharospasm 

G30.0 - G30.9 Alzheimer’s disease 

G35.A - G35.D Multiple sclerosis 

G44.021 - 
G44.029 Chronic cluster headache 

G44.059 Short lasting unilateral neuralgiform headache with conjunctival injection and 
tearing (SUNCT), not intractable 

G80.0 - G80.9 Cerebral palsy 

G89.3 Neoplasm related pain (acute) (chronic) 

G89.4 Chronic pain syndrome 

G90.3 Multi-system degeneration of the autonomic nervous system 

G90.50 - G90.59 Complex regional pain syndrome 

I69.398 Other sequelae of cerebral infarction  

R40.0 - R40.4 Somnolence, stupor and coma [alteration of consciousness] 

S06.0x0A - 
S06.A1xS Intracranial injury 
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Table 3 

ICD-10 codes considered experimental, investigational, or unproven: 

Code Description 

X71.0xxA - 
X83.8xxS Intentional self-harm 

 

 

References 

1.​ Akram H, Miller S, Lagrata S, et al. Ventral tegmental area deep brain stimulation for refractory 

chronic cluster headache. Neurology. 2016;86(18):1676-1682. 

2.​ Alonso P, Cuadras D, Gabriels L, et al. Deep brain stimulation for obsessive-compulsive disorder: 

A meta-analysis of treatment outcome and predictors of response. PLoS One. 

2015;10(7):e0133591. 

3.​ Altinel Y, Alkhalfan F, Qiao N, Velimirovic M. Outcomes in Lesion Surgery versus Deep Brain 

Stimulation in Patients with Tremor: A Systematic Review and Meta-Analysis. World Neurosurg. 

2019 ;123:443-452.e8. 

4.​ Armstrong, M. J., & Okun, M. S. (2020). Diagnosis and treatment of Parkinson disease: A review. 

JAMA, 323(6), 548–560. https://doi.org/10.1001/jama.2019.22360 

5.​ Bartsch C, Kuhn J.[Deep brain stimulation for addiction, anorexia and compulsion. Rationale, 

clinical results and ethical implications. Nervenarzt. 2014;85(2):162-168. 

6.​ Bergey GK, Morrell MJ, Mizrahi EM, et al. Long-term treatment with responsive brain stimulation 

in adults with refractory partial seizures. Neurology 2015; 84:810. 

7.​ Berlim MT, McGirr A, Van den Eynde F, et al. Effectiveness and acceptability of deep brain 

stimulation (DBS) of the subgenual cingulate cortex for treatment-resistant depression: A 

systematic review and exploratory meta-analysis. J Affect Disord. 2014;159:31-38. 

8.​ Blahak C, Capelle HH, Baezner H, et al. Micrographia induced by pallidal DBS for segmental 

dystonia: a subtle sign of hypokinesia? J Neural Transm (Vienna) 2011; 118:549. 

9.​ Bronte-Stewart H. New Drugs and Devices. Deep brain stimulation. Neurol Clin Prac. 

2012;291):67-71. 

10.​Carnero-Pardo, C. Should the mini-mental state examination be retired?. Neurología (English 
Edition). 2014;29(8):473-481. 

11.​Chieng LO, Madhavan K, Wang MY. Deep brain stimulation as a treatment for Parkinson's 

disease related camptocormia. J Clin Neurosci. 2015;22(10):1555-1561. 

12.​Chou KL, Tarsy D. Device-assisted and lesioning procedures for Parkinson disease. 

UpToDate.com. Last updated March 4, 2022.  

https://www.uptodate.com/contents/device-assisted-and-lesioning-procedures-for-parkinson-dis

ease?sectionName=DEEP%20BRAIN%20STIMULATION&search=deep%20brain%20stimulation

&topicRef=90611&anchor=H5&source=see_link#H5 

17 



 
 

13.​Cleary DR, Ozpinar A, Raslan AM, Ko AL. Deep brain stimulation for psychiatric disorders: where 

we are now. Neurosurgical Focus 2015;38(6):E2 

14.​Creavin ST, Wisniewski S, Noel-Storr AH, Trevelyan CM, Hampton T, Rayment D, Thom VM, Nash 

KJ E, Elhamoui H, Milligan R, Patel AS, Tsivos DV, Wing T, Phillips E, Kellman SM, Shackleton HL, 

Singleton GF, Neale BE, Watton ME, Cullum S. Mini-Mental State Examination (MMSE) for the 

detection of dementia in clinically unevaluated people aged 65 and over in community and 

primary care populations. Cochrane Database of Systematic Reviews 2016, Issue 1. Art. No.: 

CD011145. DOI: 10.1002/14651858.CD011145.pub2 

15.​Cukiert A, Cukiert CM, Burattini JA, et al. Seizure outcome after hippocampal deep brain 

stimulation in patients with refractory temporal lobe epilepsy: A prospective, controlled, 

randomized, double-blind study. Epilepsia 2017; 58:1728. 

16.​Denys D, Koning P. ​​Deep brain stimulation for treatment of obsessive-compulsive disorder. 

UpToDate.com. Last Updated March 8, 2022. Retrieved from 

https://www.uptodate.com/contents/deep-brain-stimulation-for-treatment-of-obsessive-compulsi

ve-disorder 

17.​Dietz N, Neimat J. Neuromodulation: Deep Brain Stimulation for Treatment of Dystonia. 

Neurosurg Clin N Am. 2019;30:161-168. 

18.​Doshi, P. K., Rai, N., & Das, D. (2022). Surgical and hardware complications of deep brain 

stimulation—A single surgeon experience of 519 cases over 20 years. Neuromodulation: Journal 
of the International Neuromodulation Society, 25(6), 895–903. https://doi.org/10.1111/ner.13360 

19.​Edwards TC, Zrinzo L, Limousin P, Foltynie T. Deep brain stimulation in the treatment of chorea. 

Movement Disorders 2012;27(3):357-63.  

20.​Elias WJ, Huss D, Voss T, et al. A pilot study of focused ultrasound thalamotomy for essential 

tremor. N Engl J Med 2013; 369:640. 

21.​Elias WJ, Lipsman N, Ondo WG, et al. A Randomized Trial of Focused Ultrasound Thalamotomy 

for Essential Tremor. N Engl J Med 2016; 375:730. 

22.​Fayad SM, Guzick AG, Reid AM, et al. Six-Nine Year Follow-Up of Deep Brain Stimulation for 

Obsessive-Compulsive Disorder. PLoS One 2016; 11:e0167875. 

23.​Fins JJ, Mayberg HS, Nuttin B, et al. Misuse of the FDA's humanitarian device exemption in 

deep brain stimulation for obsessive-compulsive disorder. Health Aff (Millwood). 

2011;30(2):302-311. 

24.​Foltynie, T., Bruno, V., Fox, S., Kühn, A. A., Lindop, F., & Lees, A. J. (2024). Medical, surgical, and 

physical treatments for Parkinson's disease. The Lancet, 403(10423), 305–324. 

https://doi.org/10.1016/S0140-6736(23)01429-0 

25.​Fontaine D, Lanteri-Minet M, Ouchchane L, et al. Anatomical location of effective deep brain 

stimulation electrodes in chronic cluster headache. Brain 2010; 133:1214. 

26.​Forman, SF. Eating disorders: Overview of prevention and treatment. UpToDate. UpToDate.com. 

Waltham, MA. Accessed December 22, 2017. 

27.​Fox MD, Alterman RL. Brain Stimulation for Torsion Dystonia. JAMA Neurol 2015; 72:713. 

28.​Fox SH, Katzenschlager R, Lim SY, Barton B, de Bie RMA, Seppi K, Coelho M, Sampaio C; 

Movement Disorder Society Evidence-Based Medicine Committee. International Parkinson and 

18 



 
 

movement disorder society evidence-based medicine review: Update on treatments for the 

motor symptoms of Parkinson's disease. Mov Disord. 2018;33:1248-1266 

29.​Ge Y, Hu W, Liu C, et al. Brain stimulation for treatment of refractory epilepsy. Chin Med J (Engl). 

2013;126(17):3364-3370 

30.​Geller EB. Responsive neurostimulation: Review of clinical trials and insights into focal epilepsy. 

Epilepsy Behav. 2018;88S:11-20. 

31.​Geller EB, Skarpaas TL, Gross RE, et al. Brain-responsive neurostimulation in patients with 

medically intractable mesial temporal lobe epilepsy. Epilepsia. 2017;58:994-1004. 

32.​Giacino J, Fins JJ, Machado A, Schiff ND. Central thalamic deep brain stimulation to promote 

recovery from chronic posttraumatic minimally conscious state: Challenges and opportunities. 

Neuromodulation. 2012;15(4):339-349 

33.​Giles, T. X., Bennett, J., Stone, C. E., Gendreau, J. L., Abraham, M., & Mammis, A. (2022). 

Characterizing complications of intracranial responsive neurostimulation devices for epilepsy 

through a retrospective analysis of the federal MAUDE database. Neuromodulation: Journal of 

the International Neuromodulation Society, 25(2), 263–270. https://doi.org/10.1111/ner.13259 

34.​Giordano F, Cavallo M, Spacca B, et al. Deep brain stimulation of the anterior limb of the internal 

capsule may be efficacious for explosive aggressive behaviour. Stereotact Funct Neurosurg. 

2016;94(6):371-378. 

35.​Gippert SM, Switala C, Bewernick BH, et al. Deep brain stimulation for bipolar disorder-review 

and outlook. CNS Spectr 2017; 22:254. 

36.​Gloss D, Nolan SJ, Staba R. The role of high-frequency oscillations in epilepsy surgery planning. 

Cochrane Database Syst Rev. 2014;1:CD010235. 

37.​Golestanirad L, Elahi B, Graham SJ, et al. Efficacy and safety of pedunculopontine nuclei (PPN) 

deep brain stimulation in the treatment of gait disorders: A meta-analysis of clinical studies. Can 

J Neurol Sci. 2016;43(1):120-126. 

38.​Gonzalez V, Cif L, Biolsi B, et al. Deep brain stimulation for Huntington's disease: long-term 

results of a prospective open-label study. J Neurosurg 2014; 121:114. 

39.​Hardenacke K, Shubina E, Bührle CP, et al. Deep brain stimulation as a tool for improving 

cognitive functioning in Alzheimer's dementia: A systematic review. Front Psychiatry. 2013;4:159. 

40.​Hariz, M., & Blomstedt, P. (2022). Deep brain stimulation for Parkinson's disease. Journal of 
Internal Medicine, 292(5), 764–778. https://doi.org/10.1111/joim.13541 

41.​Hassan A, Ahlskog JE, Matsumoto JY, et al. Orthostatic tremor: Clinical, electrophysiologic, and 

treatment findings in 184 patients. Neurology. 2016;86(5):458-464. 

42.​Haubenberger, D., & Hallett, M. (2018). Essential tremor. The New England Journal of Medicine, 

378(19), 1802–1810. https://doi.org/10.1056/NEJMcp1707928 

43.​Hayes, Inc., Health Technology Assessment. Deep Brain Stimulation for the Treatment of 
Refractory Obsessive-Compulsive Disorder. Lansdale, PA: Hayes, Inc.; August 24, 2022.  

44.​Hayes, Inc. Health Technology Assessment. Deep Brain Stimulation of the Anterior Nucleus of 

the Thalamus for Treatment of Refractory Epilepsy. Lansdale, PA: Hayes, Inc.; Dec 29, 2022 

45.​Hayes MT. Parkinson's Disease and Parkinsonism. Am J Med. 2019 Mar 16. pii: 

S0002-9343(19)30235-9. 

19 



 
 

46.​Heck CN, King-Stephens D, Massey AD, et al. Two-year seizure reduction in adults with 

medically intractable partial onset epilepsy treated with responsive neurostimulation: Final 

results of the RNS System Pivotal trial. Epilepsia, **(*):1–10, 2014. 

47.​Hescham S, Lim LW, Jahanshahi A, et al. Deep brain stimulation in dementia-related disorders. 

Neurosci Biobehav Rev. 2013;37(10 Pt 2):2666-2675. 

48.​Holtzheimer PE, Kelley ME, Gross RE, et al. Subcallosal cingulate deep brain stimulation for 

treatment-resistant unipolar and bipolar depression. Arch Gen Psychiatry 2012; 69:150. 

49.​Holtzheimer PE. Bipolar disorder in adults: Overview of neuromodulation procedures. UpToDate. 

UpToDate.com. Waltham, MA. Accessed December 22, 2017.  

50.​Hopfner, F., & Deuschl, G. (2020). Managing essential tremor. Neurotherapeutics, 17(4), 

1603–1621. https://doi.org/10.1007/s13311-020-00899-2 

51.​Hosomi K, Seymour B, Saitoh Y. Modulating the pain network--neurostimulation for central 

poststroke pain. Nature Reviews. Neurology 2015;11(5):290-9 

52.​Jankovic, J. Tourette Syndrome. UpToDate. UpToDate.com. Waltham, MA. Accessed December 

22, 2017. 

53.​Jobst BC, Kapur R, Barkley GL, et al. Brain-responsive neurostimulation in patients with medically 

intractable seizures arising from eloquent and other neocortical areas. Epilepsia. 

2017;58:1005-1014. 

54.​Jost ST, Aloui S, Evans J, et al. Neurostimulation for Advanced Parkinson Disease and Quality of 

Life at 5 Years: A Nonrandomized Controlled Trial. JAMA Netw Open. Jan 02 2024; 7(1): 

e2352177. PMID 38236600 

55.​Kasoff WS, Gross RE. Deep brain stimulation: Introduction and technical aspects. In: 

Neuromodulation in Psychiatry, Hamani C, Holtzheimer PH, Lozano A, Mayberg M (Eds), Wiley & 

Sons, West Sussex 2016. p.245. 

56.​Kefalopoulou Z, Zrinzo L, Jahanshahi M, et al. Bilateral globus pallidus stimulation for severe 

Tourette's syndrome: a double-blind, randomised crossover trial. Lancet Neurol 2015; 14:595. 

57.​Kisely S, Hall K, Siskind D, et al. Deep brain stimulation for obsessive-compulsive disorder: A 

systematic review and meta-analysis. Psychol Med. 2014;44(16):3533-3542. 

58.​Kogan M, McGuire M, Riley J. Deep Brain Stimulation for Parkinson Disease. Neurosurg Clin N 

Am. 2019;30:137-146. 

59.​Kohl S, Schönherr DM, Luigjes J, et al. Deep brain stimulation for treatment-refractory obsessive 

compulsive disorder: A systematic review. BMC Psychiatry. 2014;14:214. 

60.​Kooshkabadi A, Lunsford LD, Tonetti D, et al. Gamma Knife thalamotomy for tremor in the 

magnetic resonance imaging era. J Neurosurg 2013; 118:713. 

61.​Koy A, Hellmich M, Pauls KA, et al. Effects of deep brain stimulation in dyskinetic cerebral palsy: 

A meta-analysis. Mov Disord. 2013;28(5):647-654. 

62.​Krishnaiah B, Ramaratnam S, Ranganathan LN. Subpial transection surgery for epilepsy. 

Cochrane Database Syst Rev. 2013;8:CD008153. 

63.​Kubu CS, Malone DA, Chelune G, et al. Neuropsychological outcome after deep brain 

stimulation in the ventral capsule/ventral striatum for highly refractory obsessive-compulsive 

disorder or major depression. Stereotact Funct Neurosurg 2013; 91:374. 

20 



 
 

64.​Lake W, Hedera P, Konrad P. Deep Brain Stimulation for Treatment of Tremor. Neurosurg Clin N 

Am. 2019;30:147-159. 

65.​Laxton AW, Lipsman N, Lozano AM. Deep brain stimulation for cognitive disorders. Handbook of 

Clinical Neurology 2013;116:307-11.  

66.​Laxton AW, Lozano AM. Deep brain stimulation for the treatment of Alzheimer disease and 

dementias. World Neurosurgery 2013;80(3-4):S28.e1-8. 

67.​Lee PS, Crammond DJ, Richardson RM. Deep Brain Stimulation of the Subthalamic Nucleus and 

Globus Pallidus for Parkinson's Disease. Prog Neurol Surg. 2018;33:207-221. 

68.​Lemaire JJ, Sontheimer A, Nezzar H, et al. Electrical modulation of neuronal networks in 

brain-injured patients with disorders of consciousness: A systematic review. Ann Fr Anesth 

Reanim. 2014;33(2):88-97. 

69.​Levine CB, Fahrbach KR, Siderowf AD, et al. Diagnosis and treatment of Parkinson's Disease: A 

systematic review of the literature. Evidence Report/Technology Assessment No. 57. Rockville, 

MD: Agency for Healthcare Research and Quality (AHRQ); 2003. 

70.​Limousin P, Foltynie T. Long-term outcomes of deep brain stimulation in Parkinson disease. Nat 

Rev Neurol. 2019;15:234-242. 

71.​Lipsman N, Lam E, Volpini M, et al. Deep brain stimulation of the subcallosal cingulate for 

treatment-refractory anorexia nervosa: 1 year follow-up of an open-label trial. Lancet Psychiatry 

2017; 4:285. 

72.​Lipsman N, Schwartz ML, Huang Y, et al. MR-guided focused ultrasound thalamotomy for 

essential tremor: a proof-of-concept study. Lancet Neurol 2013; 12:462. 

73.​Lipsman N, Woodside DB, Giacobbe P, et al. Subcallosal cingulate deep brain stimulation for 

treatment-refractory anorexia nervosa: A phase 1 pilot trial. Lancet. 2013;381(9875):1361-1370. 

74.​Liu C, Wen XW, Ge Y, et al. Responsive neurostimulation for the treatment of medically 

intractable epilepsy. Brain Res Bull. 2013;97:39-47. 

75.​Louis ED. Treatment of Medically Refractory Essential Tremor. N Engl J Med 2016; 375:792. 

76.​Luigjes J, van den Brink W, Feenstra M, et al. Deep brain stimulation in addiction: A review of 

potential brain targets. Mol Psychiatry. 2012;17(6):572-583. 

77.​Ma BB, Rao VR. Responsive neurostimulation: Candidates and considerations. Epilepsy Behav. 

2018;88:388-395. 

78.​Magown P, Andrade RA, Soroceanu A, Kiss ZHT. Deep brain stimulation parameters for dystonia: 

A systematic review. Parkinsonism Relat Disord. 2018;54:9-16. 

79.​Mahoney, J. J., 3rd, Koch-Gallup, N., Scarisbrick, D. M., Berry, J. H., & Rezai, A. R. (2022). Deep 

brain stimulation for psychiatric disorders and behavioral/cognitive-related indications: Review of 

the literature and implications for treatment. Journal of the Neurological Sciences, 437, 120253. 

https://doi.org/10.1016/j.jns.2022.120253 

80.​Mantione M, Nieman D, Figee M, et al. Cognitive effects of deep brain stimulation in patients 

with obsessive-compulsive disorder. J Psychiatry Neurosci 2015; 40:378. 

81.​Marks WA, Honeycutt J, Acosta F Jr, et al. Dystonia due to cerebral palsy responds to deep brain 

stimulation of the globus pallidus internus. Mov Disord. 2011;26(9):1748-1751. 

21 



 
 

82.​Matharu, MS. Short-lasting unilateral neuralgiform headache attacks: Treatment. UpToDate. 

UpToDate.com. Waltham, MA. Accessed December 22, 2017. 

83.​Matias CM, Sharan A, Wu C. Responsive Neurostimulation for the Treatment of Epilepsy. 

Neurosurg Clin N Am. 2019;30:231-242. 

84.​May, A. Cluster headache: Treatment and prognosis. UpToDate. UpToDate.com. Waltham, MA. 

Accessed December 22, 2017. 

85.​Mendonça MD, Meira B, Fernandes M, Barbosa R, Bugalho P. Deep brain stimulation for 

lesion-related tremors: A systematic review and meta-analysis. Parkinsonism Relat Disord. 

2018;47:8-14. 

86.​Miller S, Akram H, Lagrata S, et al. Ventral tegmental area deep brain stimulation in refractory 

short-lasting unilateral neuralgiform headache attacks. Brain 2016; 139:2631. 

87.​Moro E, LeReun C, Krauss JK, et al. Efficacy of pallidal stimulation in isolated dystonia: a 

systematic review and meta-analysis. Eur J Neurol 2017; 24:552. 

88.​Naesstrom M, Blomstedt P, Bodlund O. A systematic review of psychiatric indications for deep 

brain stimulation, with focus on major depressive and obsessive-compulsive disorder. Nord J 

Psychiatry. 2016;70(7):483-491. 

89.​Narang P, Retzlaff A, Brar K, Lippmann S. Deep brain stimulation for treatment-refractory 

depression. South Med J. 2016;109(11):700-703. 

90.​Nardone R, et al. Invasive and non-invasive brain stimulation for treatment of neuropathic pain in 

patients with spinal cord injury: a review. Journal of Spinal Cord Medicine 2014;37(1):19-31.  

91.​Nascimento, FA. Dravet syndrome: Management and prognosis. UpToDate. UpToDate.com. 

Waltham, MA. Accessed December 22, 2017. 

92.​Niranjan A, Raju SS, Kooshkabadi A, et al. Stereotactic radiosurgery for essential tremor: 

Retrospective analysis of a 19-year experience. Mov Disord 2017; 32:769. 

93.​Ohye C, Higuchi Y, Shibazaki T, et al. Gamma knife thalamotomy for Parkinson disease and 

essential tremor: a prospective multicenter study. Neurosurgery 2012; 70:526. 

94.​Ooms P, Mantione M, Figee M, et al. Deep brain stimulation for obsessive-compulsive disorders: 

long-term analysis of quality of life. J Neurol Neurosurg Psychiatry 2014; 85:153. 

95.​Panov F, Gologorsky Y, Connors G, et al. Deep brain stimulation in DYT1 dystonia: A 10-year 

experience. Neurosurgery. 2013;73(1):86-93; discussion 93. 

96.​Park HR, Kim IH, Kang H, et al. Nucleus accumbens deep brain stimulation for a patient with 

self-injurious behavior and autism spectrum disorder: Functional and structural changes of the 

brain: Report of a case and review of literature. Acta Neurochir (Wien). 2017;159(1):137-143. 

97.​Pelloux Y, Baunez C. Deep brain stimulation for addiction: why the subthalamic nucleus should 

be favored. Current Opinion in Neurobiology 2013;23(4):713-20. 

98.​Pepper J, Hariz M, Zrinzo L, et al. Deep brain stimulation versus anterior capsulotomy for 

obsessive-compulsive disorder: A review of the literature. J Neurosurg. 2015;122(5):1028-1037. 

99.​Pereira EA, Aziz TZ. Neuropathic pain and deep brain stimulation. Neurotherapeutics 

2014;11(3):496-507.  

100.​ Pereira EA, et al. Thalamic deep brain stimulation for neuropathic pain after amputation or 

brachial plexus avulsion. Neurosurgical Focus 2013;35(3):E7.  

22 



 
 

101.​ Pollak, P. Deep brain stimulation for Parkinson's disease-patient selection. Handbook of 
clinical neurology  Elsevier. 2013;116:97-105. 

102.​ Reese R, Gruber D, Schoenecker T, et al. Long-term clinical outcome in meige syndrome 

treated with internal pallidum deep brain stimulation. Mov Disord 2011; 26:691. 

103.​ Rodrigues, F. B., Duarte, G. S., Prescott, D., Ferreira, J., & Costa, J. (2019). Deep brain 

stimulation for dystonia. The Cochrane Database of Systematic Reviews, 1(1), CD012405. 

https://doi.org/10.1002/14651858.CD012405.pub2 

104.​ Rojas-Medina LM, Esteban-Fernandez L, Rodríguez-Berrocal V, et al. Deep brain stimulation 

in posttraumatic tremor: A series of cases and literature review. Stereotact Funct Neurosurg. 

2016;94(6):379-386. 

105.​ Rughani A, Schwalb JM, Sidiropoulos C, Pilitsis J, Ramirez-Zamora A, Sweet JA, Mittal S, 

Espay AJ, Martinez JG, Abosch A, Eskandar E, Gross R, Alterman R, Hamani C. Congress of 

Neurological Surgeons Systematic Review and Evidence-Based Guideline on Subthalamic 

Nucleus and Globus Pallidus Internus Deep Brain Stimulation for the Treatment of Patients With 

Parkinson's Disease: Executive Summary. Neurosurgery. 2018;82:753-756. 

106.​ Salanova V. Deep brain stimulation for epilepsy. Epilepsy Behav. 2018;88S:21-24. 

107.​ Salanova V, Witt T, Worth R, et al. Long-term efficacy and safety of thalamic stimulation for 

drug-resistant partial epilepsy. Neurology 2015; 84:1017. 

108.​ Sankar T, Lipsman N, Lozano AM. Deep brain stimulation for disorders of memory and 

cognition. Neurotherapeutics 2014;11(3):527-34. 

109.​ Schiff ND. Central thalamic deep brain stimulation to support anterior forebrain mesocircuit 

function in the severely injured brain. J Neural Transm (Vienna). 2016;123(7):797-806. 

110.​ Schjerling L, Hjermind LE, Jespersen B, et al. A randomized double-blind crossover trial 

comparing subthalamic and pallidal deep brain stimulation for dystonia. J Neurosurg 2013; 

119:1537. 

111.​ Schlaepfer TE, Bewernick BH, Kayser S, et al. Deep brain stimulation of the human reward 

system for major depression--rationale, outcomes and outlook. Neuropsychopharmacology 

2014; 39:1303. 

112.​ Schrock LE, Mink JW, Woods DW, et al. Tourette syndrome deep brain stimulation: a review 

and updated recommendations. Mov Disord 2015; 30:448. 

113.​ Schulz-Schaeffer WJ, Margraf NG, Munser S, et al. Effect of neurostimulation on 

camptocormia in Parkinson's disease depends on symptom duration. Mov Disord. 

2015;30(3):368-372. 

114.​ Scottish Intercollegiate Guidelines Network (SIGN). Diagnosis and management of epilepsy 

in adults. SIGN No. 143. 2018. Available at: https://www.sign.ac.uk/assets/sign143_2018.pdf.  

115.​ Servello, D., Galbiati, T. F., Iess, G., Minafra, B., Porta, M., & Pacchetti, C. (2023). 

Complications of deep brain stimulation in Parkinson's disease: A single-center experience of 

517 consecutive cases. Acta Neurochirurgica, 165(11), 3385–3396. 

https://doi.org/10.1007/s00701-023-05799-w 

116.​ Servello D, Zekaj E, Saleh C, et al. Sixteen years of deep brain stimulation in Tourette's 

syndrome: A critical review. J Neurosurg Sci. 2016;60(2):218-229. 

23 



 
 

117.​ Sharma M, Deogaonkar M. Deep brain stimulation in Huntington's disease: Assessment of 

potential targets. Journal of Clinical Neuroscience 2015;22(5):812-7. 

118.​ Skarpaas TL, Jarosiewicz B, Morrell MJ. Brain-responsive neurostimulation for epilepsy 

(RNS(®) System). Epilepsy Res. 2019;153:68-70. 

119.​ Sherry DD. Complex regional pain syndrome in children. UpToDate [serial online]. Waltham, 

MA: UpToDate; reviewed October 2012. 

120.​ Sirven, JI. Evaluation and management of drug-resistant epilepsy. UpToDate. 

UpToDate.com. Waltham, MA. Accessed December 22, 2017. 

121.​ Sprengers M, Vonck K, Carrette E, et al. Deep brain and cortical stimulation for epilepsy. 

Cochrane Database Syst Rev 2017; 7:CD008497. 

122.​ Suchowersky, O. Huntington disease: Management. UpToDate. UpToDate.com. Waltham, 

MA. Accessed December 22, 2017. 

123.​ Tsoi, K. K., Chan, J. Y., Hirai, H. W., Wong, S. Y., & Kwok, T. C. Cognitive tests to detect 

dementia: a systematic review and meta-analysis. JAMA internal medicine. 2015;175(9): 

1450-1458. 

124.​ U.S. Food & Drug Administration. Medtronic DBS System for Epilepsy - P960009/S219. 

Fda.gov. 

https://www.fda.gov/medical-devices/recently-approved-devices/medtronic-dbs-system-epilepsy

-p960009s219 Approved April 2018.  

125.​ Venkatesan, S., Sorrentino, Z., Mampre, D., Chandra, V., & Hilliard, J. (2026). Contemporary 

and evolving perspectives on surgical therapies for essential tremor: Deep brain stimulation and 

focused ultrasound. Expert Review of Neurotherapeutics, 26(5), 443–460. 

https://doi.org/10.1080/14737175.2026.2642844 

126.​ Viswanathan A, Jimenez-Shahed J, Baizabal Carvallo JF, Jankovic J. Deep brain stimulation 

for Tourette syndrome: target selection. Stereotact Funct Neurosurg 2012; 90:213. 

127.​ Vitek, J. L., Jain, R., Chen, L., Tröster, A. I., Schrock, L. E., House, P. A., Giroux, M. L., Hebb, 

A. O., Farris, S. M., Whiting, D. M., Leichliter, T. A., Ostrem, J. L., San Luciano, M., Galifianakis, 

N., Verhagen Metman, L., Sani, S., Karl, J. A., Siddiqui, M. S., Tatter, S. B., . . . Starr, P. A. (2020). 

Subthalamic nucleus deep brain stimulation with a multiple independent constant 

current-controlled device in Parkinson's disease (INTREPID): A multicentre, double-blind, 

randomised, sham-controlled study. The Lancet Neurology, 19(6), 491–501. 

https://doi.org/10.1016/S1474-4422(20)30108-3 

128.​ Walsh RA, Sidiropoulos C, Lozano AM, et al. Bilateral pallidal stimulation in cervical dystonia: 

blinded evidence of benefit beyond 5 years. Brain 2013; 136:761. 

129.​ Wang J, Chang C, Geng N, et al. Treatment of intractable anorexia nervosa with inactivation 

of the nucleus accumbens using stereotactic surgery. Stereotact Funct Neurosurg 2013; 91:364. 

130.​ Welter ML, Houeto JL, Thobois S, et al. Anterior pallidal deep brain stimulation for Tourette's 

syndrome: a randomised, double-blind, controlled trial. Lancet Neurol 2017; 16:610. 

131.​ Witjas T, Carron R, Krack P, et al. A prospective single-blind study of Gamma Knife 

thalamotomy for tremor. Neurology 2015; 85:1562. 

24 



 
 

132.​ Wu H, Van Dyck-Lippens PJ, Santegoeds R, et al. Deep-brain stimulation for anorexia 

nervosa. World Neurosurg. 2013;80(3-4):S29.e1-e10. 

133.​ Xu F, Ma W, Huang Y, et al. Deep brain stimulation of pallidal versus subthalamic for patients 

with Parkinson's disease: a meta-analysis of controlled clinical trials. Neuropsychiatr Dis Treat. 

2016; 12: 1435-44. PMID 27382286 

134.​  Yan H, Wang X, Zhang X, et al. Deep brain stimulation for patients with refractory epilepsy: 

nuclei selection and surgical outcome. Front Neurol. 2023; 14: 1169105. PMID 37251216 

135.​ Zangiabadi N, Ladino LD, Sina F, Orozco-Hernández JP, Carter A, Téllez-Zenteno JF. Deep 

Brain Stimulation and Drug-Resistant Epilepsy: A Review of the Literature. Front Neurol. 

2019;10:601. doi:10.3389/fneur.2019.00601 

136.​ Zhang JG, Ge Y, Stead M, et al. Long-term outcome of globus pallidus internus deep brain 

stimulation in patients with Tourette syndrome. Mayo Clin Proc 2014; 89:1506. 

137.​ Zittel S, Moll CK, Gulberti A, et al. Pallidal deep brain stimulation in Huntington's disease. 

Parkinsonism Relat Disord 2015; 21:1105. 

 

 

Clinical Guideline Revision / History Information 

Original Date: 7/31/2018 

Reviewed/Revised:  7/23/2019, 7/21/2020, 08/04/2021, 12/01/2021, 07/26/2022, 07/19/2023, 

07/29/2024, 11/01/2025, 09/01/2026 

 

25 


	Deep Brain Stimulation (DBS) and Responsive Neurostimulation (RNS) 
	Summary 
	Definitions 
	Medical Necessity Criteria for Clinical Review 
	Indication-Specific Criteria 
	Deep Brain Stimulation (DBS) for Parkinson’s Disease 
	Deep Brain Stimulation (DBS) for Essential Tremors 
	Deep Brain Stimulation (DBS) for Epilepsy 
	Deep Brain Stimulation (DBS) for Dystonia 
	Responsive Neurostimulation (RNS) 
	DBS or RNS Device Replacement 


	Experimental, Investigational, or Unproven / Not Medically Necessary 
	Evidence 

	Applicable Billing Codes  
	References 
	Clinical Guideline Revision / History Information 


