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(57) ABSTRACT 

According to one aspect, a stimulation system is provided for 
electrically stimulating a predetermined site to treat a neuro 
logical condition. The system includes an electrical stimula 
tion lead adapted for implantation into a subcutaneous area in 
communication With a predetermined site, Wherein the site is 
neuronal tissue that is associated With C2/C3 dermatome 
area, or stimulating cervical nerve roots and/or stimulating 
cranial nerves and/ or stimulating any area associated With the 
occipital area. The stimulation lead includes one or more 
stimulation electrodes adapted to be positioned in the prede 
termined site. The system also includes a stimulation source 
that generates the stimulation pulses for transmission to the 
one or more stimulation electrodes of the stimulation lead to 
deliver the stimulation pulses to the predetermined site to 
treat a neurological disorder or condition. 
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STIMULATION SYSTEM AND METHOD 
TREATING A NEUROLOGICAL DISORDER 

[0001] This application is a divisional of US. application 
Ser. No. 11/189,300, ?led Jul. 26, 2005, pending, Which 
claims the bene?t of US. Provisional Application Nos. 
60/591,195 ?led Jul. 26, 2004, 60/628,680 ?led Nov. 17, 
2004, and 60/670,454 ?led Apr. 12, 2005, each of Which is 
incorporated by reference in its entirety. 

TECHNICAL FIELD 

[0002] This invention relates to neuronal tissue stimulation 
for treating a neurological disorder, and more particularly to 
modulating neuronal tissue in the C2/C3 dermatome area, or 
stimulating cervical nerve roots and/ or stimulating cranial 
nerves. 

BACKGROUND OF THE INVENTION 

[0003] Peripheral nerves are nerves in the body other than 
the nerves of the brain or spinal cord. Peripheral nerve injury 
may result in the development of chronic intractable pain. 
Some patients prove unresponsive to conservative pain man 
agement techniques. Peripheral Nerve Stimulation (PNS) has 
developed as a successful therapy for pain management When 
the pain is knoWn to result from a speci?c nerve. PNS is based 
in part on the MelZack-Wall gate control theory of pain. SWeet 
and Wespic ?rst used electrical stimulation of peripheral 
nerves in the 1960s to mask the sensation of pain With a 
tingling sensation (paresthesia) caused by the electrical 
stimulation. Subsequent re?nements in the technology, sur 
gical technique and patient selection have led to improved 
long term results. 
[0004] Efforts have been made to treat psychiatric disorders 
With peripheral/cranial nerve stimulation. Recently, partial 
bene?ts With vagus nerve stimulation in patients With depres 
sion have been described in US. Pat. No. 5,299,569. Another 
example of electrical stimulation to treat depression is 
described in US. Pat. No. 5,470,846, Which discloses the use 
of transcranial pulsed magnetic ?elds to treat depression. Yet 
further, US. Pat. No. 5,263,480 describes that stimulation of 
the vagus nerve may control depression and compulsive eat 
ing disorders and US. Pat. No. 5,540,734 teaches stimulation 
of the trigeminal or glossopharyngeal nerves for psychiatric 
illness, such as depression. 
[0005] Another example of peripheral nerve stimulations 
include, for example, stimulating the C2 dermatome area to 
treat occipital neuralgia, Which may be de?ned generally as 
an intractable headache originating in the back of the head in 
the vicinity of the C2 dermatome area (US. Pat. No. 6,505, 
075). This method of delivering electrical stimulation energy 
to the C2 dermatome area to treat occipital neuralgia involves 
positioning stimulation electrodes of an implantable electri 
cal stimulation lead With at least one electrode in the fascia 
superior to in a subcutaneous region proximate the C2 der 
matome area. 

[0006] Yet further, the use of electrical stimulation for treat 
ing neurological diseases, including such disorders as move 
ment disorders including Parkinson’s disease, essential 
tremor, dystonia, and chronic pain, have also been Widely 
discussed in the literature. It has been recogniZed that elec 
trical stimulation holds signi?cant advantages over lesioning 
since lesioning destroys the nervous system tissue. In many 
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instances, the preferred effect is to modulate neuronal activ 
ity. Electrical stimulation permits such modulation of the 
target neural structures and, equally importantly, does not 
require the destruction of nervous tissue. Such electrical 
stimulation procedures include electroconvulsive therapy 
(ECT), repetitive transcranial (rTMS) magnetic stimulation 
and vagal nerve stimulation (VNS). 
[0007] Traditional treatment options, for some forms of 
intractable pain (occipital pain, traumatic brain injury) that 
have proven to be resistant to medications, usually involve 
chemical, thermal or surgical ablation procedures folloWing 
diagnostic local anesthetic blockade. Surgical approaches 
include neurolysis or nerve sectioning of either the C2 der 
matome area in the occipital scalp or at the upper cervical 
dorsal root exit Zone (extradural). Forammal decompression 
of C2 roots as Well as C2 ganglionectomy have also been 
effective in reported cases. The present invention is the ?rst to 
describe electrical stimulation to treat such conditions that are 
resistant to medications. 

BRIEF SUMMARY OF THE INVENTION 

[0008] The present invention involves a method and a 
therapeutic or stimulation system having a surgically 
implanted device in communication With a predetermined 
site, selected from the group consisting of C2 dermatome 
area, C3 dermatome area, cervical nerve roots (e.g., C1, C2, 
C3, C4, C5, C6, C7 and C8) and cranial nerves (e.g., olfactory 
nerve, optic, nerve, oculomoter nerve, trochlear nerve, 
trigeminal nerve, abducent nerve, facial nerve, vestibuloco 
chlear nerve, glossopharyngeal nerve, vagal nerve, accessory 
nerve, and hypoglossal nerve). The device is operated to 
stimulate the predetermined site thereby treating neurological 
disorder. The device can include a probe, for example, an 
electrode and/or an electrode assembly (e.g., electrical stimu 
lation lead). The proximal end of the probe is coupled to a 
pulse generating source, (e.g., an electrical signal source), 
Which, in turn, is operated to stimulate the predetermined 
treatment site. In certain embodiments, the probe and the 
pulse generating source are contained Within the same unit, 
for example the Bion® stimulation system manufactured by 
Advanced Bionics Corporation. In addition, the system may 
include a means to program the pulse generating source, for 
example the means may include a device that alloWs for 
external programming, such as a hand-held device. 
[0009] Magnetic stimulation of predetermined site for the 
treatment of neurological conditions is used in certain 
embodiments of the present invention. Magnetic stimulation 
can be provided by intemally implanted probes or by exter 
nally applied directed magnetic ?elds. For example, transc 
ranial magnetic stimulation (TMS), Which involves the use of 
very short pulses of magnetic energy, can be used in the 
present invention, also knoWn as repetitive transcranial 
(rTMS) magnetic stimulation. 
[0010] According to one aspect, a neurological stimulation 
system is provided for electrically stimulating a predeter 
mined site, for example a cervical dermatome area (e.g., C2 
dermatome area, C3 dermatome area), cervical nerve roots 
and cranial nerves to treat one or more neurological disorders. 
The system includes an electrical stimulation lead adapted for 
implantation into a subcutaneous area in communication With 
the predetermined site for electrical stimulation of the prede 
termined site, more particularly the C2/C3 dermatome area. 
The stimulation lead includes one or more stimulation elec 
trodes adapted to be positioned in the subcutaneous area of 
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the predetermined site to deliver electrical stimulation pulses 
to the predetermined site. The system also includes a stimu 
lation source that generates the electrical stimulation pulses 
for transmission to the one or more stimulation electrodes of 

the stimulation lead. Yet further, the system includes a means 
for programming the stimulation source, for example a hand 
held programmer can be used to externally program the 
stimulation source. 

[0011] An electrical stimulation system having one or more 
stimulation electrodes is implanted subcutaneously such that 
one or more of the stimulation electrodes are in communica 
tion With the C2 and/or C3 dermatome area. More particu 
larly, the stimulation electrodes are in communication With 
the C2 and/or C3 dermatome area or any of the branches or 
terminal branches of the C2 and/ or C3 dermatome area 
located in the C2 and/ or C3 dermatome area or any cervical 
nerve roots located in the C2 and/or C3 dermatome area 
and/ or any cranial nerves that may be proximate or Within or 
adjacent to the C2 and/or C3 dermatome area. The one or 
more stimulation electrodes deliver electrical stimulation 
pulses to the neuronal tissue of the C2 and/or C3 dermatome 
area, Which thereby permanently or temporarily eliminates, 
reduces, or otherWise treats the one or more neurological 
disorders. This may in turn signi?cantly increase the person’s 
quality of life. Although occipital neuralgia may be treated in 
combination With the one or more conditions treated accord 
ing to the present invention, in such a case the one or more 
conditions treated Will include one or more conditions in 
addition to occipital neuralgia. 
[0012] In certain embodiments, electrical stimulation of the 
predetermined site for example, C2 dermatome area, C3 der 
matome area, cervical nerve roots and/or cranial nerves, may 
be provided to effectively treat pain. For example, in certain 
embodiments, electrical stimulation of the predetermined site 
may be provided to effectively treat ?bromyalgia and/or 
chronic fatigue syndrome or other diffuse pain in any one or 
more regions of the body. As another example, in certain 
embodiments, electrical stimulation of the predetermined site 
may be delivered to treat localiZed, diffuse, or other pain in 
any one or more regions of the body beloW the head, such as 
pain in the neck, shoulders, upper extremities, torso, abdo 
men, hips, and loWer extremities. As another example, in 
certain embodiments, electrical stimulation of the predeter 
mined site may be delivered to treat Re?ex Sympathetic Dys 
trophy (RSD) pain. As another example, in certain embodi 
ments, electrical stimulation of the predetermined site may 
decrease the person’s overall sensitivity to pain or increase 
the person’s overall pain threshold, in certain cases signi? 
cantly, such that the person experiences “total body” pain 
relief or other generaliZed pain relief throughout the body. For 
example, a person With a relatively loW overall pain threshold 
may experience an elevation of the pain threshold from a 
relatively hyperalgesic state to a relatively normaliZed state, 
With concomitant pain relief throughout the body. Other 
example pain-related applications of electrical stimulation of 
the predetermined site in certain embodiments include: (1) 
treating post-operative pain associated With major surgery, 
perhaps using a temporary as opposed to a permanent stimu 
lation lead (e.g., to augment or replace opioid analgesia); (2) 
treating focal pain (e.g., possibly in combination With elec 
trical stimulation of the spinal cord or peripheral structures 
such as the periostium around the knee or hip); (3) treating 
pain in elderly patients With severe degenerative spinal or 
joint conditions (e.g., With additional improvements in sleep, 
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cognition, and mood); and (4) treating trigeminal neuralgia. 
Yet further, the stimulation system of the present invention 
may result in pain relief in areas of the head not innervated by 
the C2 dermatome area and/or C3 dermatome area (such as 
outside the C2 dermatome area), for example, but not limited 
to pain in the face, ears, and mouth. These areas are innervated 
by the trigeminal nerve and other cranial nerves and those of 
the cervical plexus. 
[0013] In certain embodiments, possibly in combination 
With one or more of the bene?ts described above, electrical 
stimulation of the C2 and/ or C3 dermatome area and/or cer 
vical nerve roots and/or cranial nerves may be provided to 
effectively treat impaired motor functioning. For example, in 
certain embodiments, electrical stimulation of the predeter 
mined site may be provided to effectively treat lack of coor 
dination in the upper or loWer extremities (e.g., gait prob 
lems). As another example, in certain embodiments, electrical 
stimulation of the predetermined site may be provided to 
effectively treat motor disorders such as tremor (e. g., reduc 
ing the coarseness of tremor, and Parkinson’s disease), dys 
tonia (e. g., reducing the frequency and severity of torticollis 
or other forms of dystonia), restless leg syndrome and seiZure. 

[0014] In certain embodiments, possibly in combination 
With one or more of the bene?ts described above, electrical 
stimulation of the predetermined site may be provided to 
effectively treat other neurological disorders for example, but 
not limited to Developmental Disabilities [e.g., Cerebral 
Palsy, Mental Retardation, Attention De?cit Disorder 
(ADD), Pervasive Developmental Disorders and Autistic 
Spectrum Disorders (e.g., autism and Asperger’s disorder), 
Learning Disabilities (e.g., dyslexa, disorders of motor func 
tions (e.g., dysgraphia, dyspraxia, clumsiness), and nonver 
bal learning disabilities (e.g., dyscalculia, visuospatial dys 
function, socioemotional disabilities, and ADHD)]; 
Demyleinating Diseases [e.g., Multiple Sclerosis]; delirium 
and dementia [e.g., vascular dementia, dementia due to Par 
kinson’s disease, dementia due to HIV disease, dementia due 
to Huntington’s disease, and dementia due to CreutZfeld 
Jakob disease; AlZheimer’s dementia, multi-infarct dementia, 
stroke]; affective disorder [e.g., depression, mania, mood dis 
order, major depressive disorder, bipolar]; movement disor 
ders [e.g, restless leg syndrome, Dyskinesia (e.g., tremor, 
dystonia, chorea and ballism, tic syndromes (e.g., Tourette’s 
Syndrome), myoclonus, drug-induced movement disorders, 
Wilson’s Disease, Paroxysmal Dyskinesias, Stiff Man Syn 
drome) and Akinetic-Ridgid Syndromes and Parkinsonism]; 
ataxic disorders [e.g., disturbances of gait]; substance abuse 
related disorders [e.g., alcohol use disorders, amphetamine 
use disorders, cannabis use disorders, caffeine induced dis 
orders, cocaine use disorders, inhalant use disorders, opioid 
use disorders, hallucinogen disorders, sedative, hypnotic, or 
anxiolytic use disorders, and polysubstance use disorders]; 
sexual dysfunctions [e.g., sexual arousal disorder, male erec 
tile disorder, female dyspareunia, male hypoactive disorder, 
and female hypoactive disorder]; eating disorders [e.g., over 
eating disorder, bulimia nervosa, and anorexia nervosa]; obe 
sity, anxiety and obsessive compulsive disorder syndromes 
[e.g., anxiety, panic attacks, post-traumatic stress disorder, 
agoraphobia, obsessive and compulsive behavior]; impulse 
control disorders [e.g., pathological gambling, intermittent 
explosive disorder, kleptomania, and pyromania] ; personality 
disorders (e.g., schiZoid personality disorder, paranoid per 
sonality disorder, schiZotypal personality disorder, borderline 
personality disorder, narcissistic personality disorder, histri 
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onic personality disorder, obsessive compulsive personality 
disorder, avoidant personality disorder, dependent personal 
ity disorder, and anti-social personality disorder); and other 
psychiatric disorders [e.g., schizophrenia subtypes, schiZoaf 
fective disorder, schiZophrenia undifferentiated, delusional 
disorder, cyclothymic disorder, somatoform disorder, hypo 
chondriasis, dissociative disorder, and depersonaliZation dis 
order]; and Chiari I malformation. 
[0015] In certain embodiments, the stimulation system of 
the present invention can be used to treat obesity and obesity 
related conditions and/or gastric motility conditions. The gas 
trointestinal disorders or conditions contemplated by the 
present invention include gastrointestinal altered motility, 
sensitivity and secretion disorders in Which one or more of the 
symptoms and conditions affect the gastrointestinal tract 
from the mouth to the anus. Gastrointestinal disorders 
include, but are not limited to, heartburn, bloating, postop 
erative ileus, abdominal pain and discomfort, early satiety, 
epigastric pain, nausea, vomiting, burbulence, regurgitation, 
intestinal pseudoobstruction, anal incontinence, gastroesoph 
ageal re?ux disease, irritable boWel syndrome, ulcerative 
colitis, Crohn’s disease, menstrual cramps, pancreatitis, spas 
tic and interstitial cystitis and ulcers and the visceral pain 
associated thereWith. One With skill in the art is aWare that any 
functional gastrointestinal disorder, including but not limited 
to those associated With gastric motility, is appropriate for 
treatment With the method and systems of the present inven 
tion. Eating disorders and conditions can include, but are not 
limited to obesity, anorexia nervosa, and bulimia nervosa. For 
example, it is contemplated that the method of the present 
invention may be used to treat a patient for obesity, binge 
eating, or compulsive overeating. 
[0016] Yet further other conditions that can be treated 
include immune-diseases. Immune-mediated diseases 
include, for example, but not limited to, arthritis (e.g., rheu 
matoid arthritis and psoriatic arthritis), in?ammatory boWel 
diseases (e.g., ulcerative colitis and Crohn’s disease), endo 
crinopathies (e.g., type 1 diabetes and Graves disease), neu 
rodegenerative diseases (e.g., multiple sclerosis, autistic 
spectrum disorder, AlZheimer’s disease, Guillain-Barre syn 
drome, obsessive-compulsive disorder, optic neuritis, retinal 
degeneration, amyotrophic lateral sclerosis (ALS), Parkin 
son’s disease, Huntington’s Disease, Guillain-Barre syn 
drome, myasthenia gravis, and chronic idiopathic demyeli 
nating disease (CID)), vascular diseases (e.g., autoimmune 
hearing loss, systemic vasculitis, and atherosclerosis), and 
skin diseases (e.g., dermatomyositis, systemic lupus erthe 
matosus, discoid lupus erthematosus, scleroderma, and vas 
culitics). More speci?cally, the immune-mediated disorders 
that can be treated by the present invention include, but are not 
limited to rheumatoid arthritis, eryematos, Sojoum’s syn 
drome, allergic asthma, atopic skin disease, chronic fatigue 
syndrome, allergies, and Chron’s disease. 
[0017] In certain aspects of the present invention, the stimu 
lation system can be used to treat neuroendocrine disorders, 
such as disorders associated With the crosstalk that occurs 
betWeen the endocrine system and the nervous system. More 
particularly, the stimulation system of the present invention 
can be used to treat disorders associated With the hypotha 
lamic-pituitary-adrenal (HPA) and -gonadal (HPG) axes, as 
Well as disorders associated With the autonomic nervous sys 
tem. Diseases associated With the HPA axis can include, but 
are not limited to pituitary tumors, Cushing syndrome, adre 
nal insuf?ciency, ACTH resistance, Congenital Adrenal 
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Hyperplasia (CAH), adrenocortical tumors, glucocorticoid 
resistance/ hypersensitivity, and mineralocorticoid resistance. 
Diseases of the HPG axis can include, but are not limited to 
hypothalamic hypogonadism, disturbances of the menstrual 
cycle, ovarian and testicular gonadotropin resistance, 
endometriosis, and infertility. Disease associated With the 
autonomic nervous system can include, but are not limited to 
pheochromocytoma and catecholamine de?ciency. Still fur 
ther, developmental/psychiatric, metabolic and immune dis 
orders related to the functions of the HPA and HPG axes and 
the autonomic system can include, but are not limited to 
premature adrenarche, eating disordersiincluding anorexia 
and bulimia nervosa and adolescent obesity-, adolescent con 
duct disorder, dysthymia and depression, childhood asthma 
and rheumatoid arthritis, the premenstrual tension syndrome, 
and postpartum and climacteric depression and autoimmu 
nity. 
[0018] Still further, the stimulation system of the present 
invention can be used to provide stimulation to the predeter 
mined sited to enhance or improve cardiac function, for 
example, hemodynamics, electrical activity, myocontractil 
ity, perfusion of the heart muscle, as Well as enhance cardiac 
performance or e?iciency, such as balance betWeen supply 
and demand. Thus, the present invention can be used as a 
prophylactic system to enhance or improve cardiac function. 
The present invention may also be used to treat cardiovascular 
disorders Which include but are not limited to diseases and/or 
disorders of the pericardium (i.e., pericardium), heart valves 
(i.e., incompetent valves, stenosed valves, Rheumatic heart 
disease, mitral valve prolapse, aortic regurgitation), myocar 
dium (coronary artery disease, myocardial infarction, heart 
failure, ischemic heart disease, angina) blood vessels (i.e., 
arteriosclerosis, aneurysm) or veins (i.e., varicose veins, 
hemorrhoids). Other symptoms that can be related cardiovas 
cular diseases include cholesterol and/or blood pressure. 
Thus, the present invention can be used to decrease choles 
terol levels and/or to regulate blood pressure, for example 
decrease blood pressure in a subject suffering from high 
blood pressure. 
[0019] Yet further, the stimulation system of the present 
invention can be use to provide stimulation to the predeter 
mined site to modulate blood glucose. Blood glucose can be 
used as an indicator of diabetes mellitus. Thus, it is envisioned 
that the present invention may be used to treat diabetes mel 
litus. 

[0020] In certain embodiments, electrical stimulation of the 
predetermined area may effectively treat other conditions 
including intractable nausea, chronic fatigue, sleep disorders, 
sleep apnea, visceral disorders, such as irritable boWel or 
areas of the body supplied and controlled mainly by the 
autonomic nervous system. 

[0021] In certain embodiments, electrical stimulation of the 
predetermined area may effectively treat one or more neuro 

logical disorder associated With traumatic brain injury (TBI). 
Physiological conditions associated With TBI that may be 
treated effectively through electrical stimulation of the C2 
and/or C3 dermatome area include, for example, intractable 
localiZed, diffuse, or other pain in the head, neck, shoulders, 
upper extremities, or loW back, ?bromyalgia chronic syn 
drome fatigue, or other diffuse pain in one or more regions of 
the body, or other pain symptoms. Instead or in addition to 
such physiological conditions, psychological and other con 
ditions associated With TBI that may be treated effectively 
through electrical stimulation of the C2 and/or C3 dermatome 
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area include, for example, intractable nausea (e.g., from gas 
troparesis), sleep disorders, sleep apnea, immune-mediated 
disorders, in?ammatory disorders, cardiovascular disorders, 
improve cardiac function and/or performance, chronic 
fatigue, behavioral modi?cations (e.g., lassitude, reduced 
motivation, depression, emotional distress, irritability, 
aggression, anxiety, erratic mood sWings, personality 
changes, and loss of enjoyment), sexual dysfunction, and 
other conditions. Instead or in addition to physiological, psy 
chological, and other conditions such as those described 
above, conditions associated With TBI that may be treated 
effectively through electrical stimulation of the C2 and/or C3 
dermatome area include decreased cognitive functioning in 
the form of, for example, impaired memory (e.g., short-term 
memory, visual memory, and auditory memory), reduced 
attention and concentration, and reduced information pro 
cessing capacity (e.g., leaming capacity, ability to process 
complex information, ability to operate simultaneously on 
different information, ability to rapidly shift attention, ability 
to plan and sequence, visuomotor capability, auditory lan 
guage comprehension, and verbal ?uency). 
[0022] In certain embodiments, qEEG analysis may be per 
formed before and after electrical stimulation to determine 
Whether and the extent to Which changes in the brain and 
associated improvements in cognitive functioning effected 
during electrical stimulation persist after electrical stimula 
tion ceases and for hoW long. In certain embodiments, the 
electrical stimulation may modify the brain such that the 
qEEG is shifted toWards normal, as re?ected in a normative 
reference database for example, or otherWise in?uenced in a 
positive manner. In other embodiments, it is envisioned that 
the qEEG and electrode stimulating device may be an all in 
one type system. 
[0023] In certain embodiments, one or more appropriate 
neuropsychological measures may also be used to assess the 
short term and long term impact of treatment. Observations of 
improved cognitive function in persons treated according to 
the present invention suggest that electrical stimulation of the 
C2 and/ or C3 dermatome area may provide a level of cortical 
stimulation su?icient to maintain cognitive gains even after 
electrical stimulation ceases. 
[0024] The foregoing has outlined rather broadly the fea 
tures and technical advantages of the present invention in 
order that the detailed description of the invention that fol 
loWs may be better understood. Additional features and 
advantages of the invention Will be described hereinafter 
Which form the subject of the claims of the invention. It 
should be appreciated that the conception and speci?c 
embodiment disclosed may be readily utiliZed as a basis for 
modifying or designing other structures for carrying out the 
same purposes of the present invention. It should also be 
realiZed that such equivalent constructions do not depart from 
the invention as set forth in the appended claims. The novel 
features Which are believed to be characteristic of the inven 
tion, both as to its organiZation and method of operation, 
together With further objects and advantages Will be better 
understood from the folloWing description When considered 
in connection With the accompanying ?gures. It is to be 
expressly understood, hoWever, that each of the ?gures is 
provided for the purpose of illustration and description only 
and is not intended as a de?nition of the limits of the present 
invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0025] For a more complete understanding of the present 
invention, reference is noW made to the folloWing descrip 
tions taken in conjunction With the accompanying draWing, in 
Which: 
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[0026] FIGS. 1A-1B illustrate example neurological stimu 
lation systems for electrically stimulating peripheral nerves 
or neuronal tissue to treat one or more neurological disorders 

or conditions; 
[0027] FIGS. 2A-2I illustrate example electrical stimula 
tion leads that may be used to electrically stimulate the 
peripheral nerves or neuronal tissue to treat one or more 

neurological disorders or conditions; 
[0028] FIGS. 3A-3B illustrate examples of the C2 der 
matome area; FIG. 3A-1 and FIG. 3A-2 shoW the cervical 
dermatomes, including C2 and C3 dermatome. FIG. 3B 
shoWs the anatomy of the occiput or occipital area of a sub 
ject’s head. Anatomical structures shoWn include nerves, 
muscle and the galea. 
[0029] FIG. 4 illustrates an example method of implanting 
the neurological stimulation system of FIGS. 1A-1B into a 
person’s body for electrical stimulation of a peripheral nerve 
to treat one or more neurological disorders or conditions. 

[0030] FIGS. 5A-5B shoW the relative poWer QEEG 
recordings Without stimulation (A) and With stimulation (B). 
[0031] FIGS. 6A-6B shoW the results from the Thatcher 
Discriminate Analyses Without stimulation (A) and With 
stimulation (B). 
[0032] FIGS. 7A-7B shoW the results of IVA continuous 
performance Without stimulation (A) and With stimulation 
(B). 
[0033] FIGS. 8A-8B shoW the results of IVA continuous 
performance Without stimulation (A) and With stimulation 
(B) 
[0034] FIGS. 9A-9B shoW the results of IVA continuous 
performance Without stimulation (A) and With stimulation 
(B) 
[0035] FIGS. 10A-10B shoW the results of IVA continuous 
performance Without stimulation (A) and With stimulation 
(B) 
[0036] FIGS. 11A-11B shoW the results of the stimulation 
system on Weight loss. FIG. 11A shoWs the result from a trial 
stimulation period and FIG. 11B shoWs the results after 
implantation into the stimulation system into the C2 der 
matome area. 

DETAILED DESCRIPTION OF THE INVENTION 

I. De?nitions 

[0037] Unless de?ned otherWise, technical and scienti?c 
terms used herein have the same meaning as commonly 
understood by one of ordinary skill in the art to Which this 
invention belongs. For purposes of the present invention, the 
folloWing terms are de?ned beloW. 
[0038] As used herein, the use of the Word “a” or “an” When 
used in conjunction With the term “comprising” in the claims 
and/or the speci?cation may mean “one,” but it is also con 
sistent With the meaning of “one or more,” “at least one,” and 
“one or more than one.” Still further, the terms “having,” 
“including,” “containing” and “comprising” are interchange 
able and one of skill in the art is cogniZant that these terms are 
open ended terms. 
[0039] As used herein the term “affective disorders” refers 
to a group of disorders that are commonly associated With 
co-morbidity of depression and anxiety symptoms. 
[0040] As used herein the term “anxiety” refers to an 
uncomfortable and unjusti?ed sense of apprehension that 
may be diffuse and unfocused and is often accompanied by 
physiological symptoms. 


























