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Background
Dystonia is uncommon in Tourette’s syndrome, and occipital neuralgia secondary 
to Tourette's dystonia is more rare, affecting quality of life. Occipital peripheral 
nerve stimulation (PNS) is an excellent alternative by being adjustable and minimally 
invasive. Our case demonstrates occipital PNS as an effective option for refractory 
Tourette’s dystonia.
Case Presentation
A thirty-four-year-old male with poorly controlled Tourette’s cervical dystonia presented 
with severe occipital neuralgia. Various medications were prescribed including 
propranolol and amitriptyline, and bilateral third-occipital nerve rhizotomies and 
occipital nerve blocks were trialed. Distal nerve blocks at the occipital protuberance 
were most effective. Therefore, an occipital PNS trial was done, and a PNS was 
implanted with no complications. Upon follow-up, the patient reported drastic pain 
reduction.
Conclusion
Our case illustrates neuromodulation benefits for a rare presentation of refractory 
occipital neuralgia secondary to Tourette’s-related dystonia. Occipital PNS should 
be considered for refractory cases because it is safe, easy to implant, and effective.
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Introduction

First described by neurologist Georges Gilles la Touret-
te, Tourette’s syndrome is a neuropsychiatric disorder 

characterized by simple and complex motor and phonic 
tics and instances of obsessive-compulsive behavior.1 Ac-
cording to the Diagnostic and Statistical Manual of Mental 
Disorders, Tourette’s is diagnosed before the age of 18, 
and persists for greater than one year without a secondary 
cause.1 Sensory urges commonly occur prior to the tic.

Sustained motor tics, defined as dystonia, are uncommon 
and can be life-altering.

According to the Tourette Syndrome International Database 
Consortium, approximately 9 cases describe dystonia in 
Tourette’s syndrome, translating to a prevalence of 1352 
per 1,000,000.(2) Moreover, the incidence of Tourette’s 
dystonia ranges from as uncommon as 300 to 500 per 
1,000,000 to as common as 5% in the general population.2 
However, in the Tourette Syndrome International Database 
Consortium, only one case involved cervical dystonia, 
which was drug related.3

Even more uncommon is occipital neuralgia secondary to 
Tourette’s cervical dystonia.

According to the International Classification of Headache 
Disorders (ICHD), occipital neuralgia, or C2 neuralgia, 
is described as persistent, paroxysmal, aggravating, 
shooting, or stabbing pain covering greater and lesser 
occipital nerve dermatomes.4 The pain originates at the 
occiput and radiates throughout the upper neck, rising 
superiorly on the posterior scalp, with potential retro-
orbital sensations. Hyperesthesia or dysesthesia can 
also occur. Occipital neuralgia occurs from compression 
of the greater (90%) or lesser (10%) occipital nerves. 
Cervical dystonia and occipital neuralgia in Tourette’s 
syndrome can severely affect well-being. Although there 
are treatments for occipital neuralgia, there is variability 
in their efficacy.5,6 Currently, there are no treatment 
consensus guidelines for occipital neuralgia.5

Pharmacologic treatment, which includes tricyclic 
antidepressants, anticonvulsants, opioids, and non-
steroidal anti-inflammatory agents, is first line. In refractory 
cases, minimally invasive procedures, such as nerve 
blocks, epidural blocks, and botulinum injections, are 
considered followed by more aggressive surgery, which 
includes rhizotomy, gangliotomy, root decompression, 
and neurectomy. Despite these interventions, there is a 
lack of evidence indicating success.5

A few recent cases showed the success of peripheral nerve 
stimulation (PNS).7

Occipital PNS is a neuromodulation technique involving 
use of electrodes in the C1-2 region of the posterior 
cervical spine, stimulating the A-beta fibers to prevent 
nociceptive input and signaling to the cortex.7 Regarding 
management of intractable headaches such as occipital 
neuralgia, some studies have shown effective pain relief.8, 

9 PNS is preferable because it is adjustable, minimally 
invasive, and reversible unlike invasive surgeries. If 
successful, occipital PNS can effectively provide long-term 
relief for chronic occipital neuralgia.

Neuromodulation has potential for treatment-refractory 
occipital neuralgia, especially in cases involving 
Tourette’s-related cervical dystonia. Current literature 
has not documented a case involving peripheral nerve 
stimulation in refractory occipital neuralgia secondary to 
Tourette’s cervical dystonia. Our case may be the first to 
demonstrate how effective occipital nerve stimulation is for 
Tourette’s Syndrome Cervical Dystonia Induced Occipital 
Neuralgia, an uncommon manifestation.

Case Description
A 34-year-old male with poorly-controlled Tourette’s 
cervical dystonia presents with progressively worsening 
occipital neuralgia. He described his pain as bilateral, 
severe, sharp, stabbing, and localized at the skull base, 
worse with touch. Various interventions were trialed with 
temporary and minimal relief. Prior medications included 
propranolol, gabapentin, hydrocodone- acetaminophen, 
and amitriptyline, which were prescribed at standard 
initial doses in alignment with conventional clinical 
protocols for headache management. Specifically, the 
treatment regimen began with propranolol at an initial 
dose of 40 mg daily, administered at two divided doses 
of 20 mg each. Gabapentin was started at 300 mg daily 
in the evening. Concurrently, the patient was prescribed 
hydrocodone 5 mg/acetaminophen 325 mg every 4 to 6 
hours as needed for pain. Additionally, amitriptyline was 
initiated at a nightly dose of 25 mg at bedtime. These 
dosages represent the typical starting points in clinical 
practice, with the intention of gradual titration based on 
patient response, tolerability, and efficacy. It is pertinent 
to note that the patient’s treatment journey, as detailed 
in our case report, involved discontinuation of these 
medications due to adverse effects or lack of effectiveness 
prior to any substantial dosage modification. This early 
cessation precluded further dose adjustments that might 
have been considered under different circumstances.

Additionally, the patient had undergone bilateral third 
occipital nerve rhizotomy, cervical epidural injections, 
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botulinum injections, and multiple occipital nerve blocks. 
He had physical therapy and chiropractic treatment 
sessions. He also had bilateral C2 and third occipital 
nerve blocks, which were minimally effective, but distal 
nerve blocks at the occipital protuberance provided the 
most analgesia, approximately 85% pain relief. Therefore, 
a PNS trial was completed at the level of the occipital 
protuberance, and a peripheral nerve stimulator was 
implanted after a successful trial.

The patient was positioned prone on the operating table. 
Routine monitors were present, and pressure points were 
padded. The surgical site was prepped and draped in 
sterile fashion. A fluoroscopy machine was used to obtain 
appropriate views of the cervical and thoracic spine.

The occipital ridge was identified, and the overlying skin 
was anesthetized with lidocaine 1% local injection. At 
C1, a 14-gauge Coudé needle was inserted, and serial 
fluoroscopic views were done to access the subcutaneous 
space (Figure 1). A NALU (Carlsbad, CA) octrode array 
lead was inserted, and under continuous fluoroscopy, 
it was positioned with the top contact at the left lateral 
edge of the occipital ridge. The lead was placed along the 
superior nuchal line because the patient had relief from 
nerve blocks placed in this area as opposed to a more 
proximal location. Real-time testing, both sensory and 
motor, confirmed adequate placement. The procedure 
was repeated on the right side. The patient received one 
stimulator with two leads on each side at the end of the 
procedure. 

Figure 1. Occipital peripheral nerve stimulator lead 
placement.

During lead placement, the patient did not report 
any paresthesia. The peripheral nerve stimulator lead 
was then connected to the stimulator via temporary 
wire. Utilizing direct interaction with the patient and 
fluoroscopic guidance, the lead positioning was modified 

until an optimal stimulation pattern was obtained. The 
patient confirmed the paresthesia coverage was in 
the region of his usual pain pattern. Once adequate 
stimulator coverage was obtained, the introducer needle 
and stimulator guidewire were removed. Stable lead 
positioning was fluoroscopically confirmed. The lead was 
secured with StayFix dressing. Stable positioning of the 
stimulator lead was again fluoroscopically confirmed. 
Standard surgical dressings were applied.

Following the procedure, the patient was in stable condition 
with no postoperative complications. On four-week follow 
up, he reported significant pain relief, approximately 90%, 
and he stated that his pain was almost resolved. Although 
both the trial and device were implanted, permanent 
implantation of the nerve stimulator was delayed due 
to lack of insurance coverage. Currently, the patient is 
looking for more financially viable options to have the 
occipital PNS permanently placed.

Discussion
Tourette’s syndrome was thought to be a rare pediatric 
disorder. However, it is more common than originally 
thought with studies estimating that 1 out of every 162 
children have Tourette’s.10 Despite increased prevalence, 
Tourette’s-induced cervical dystonia is uncommon, with 
refractory occipital neuralgia even rarer. Our patient 
suffered from chronic, treatment-resistant occipital 
neuralgia secondary to Tourette’s-related cervical 
dystonia.

Literature and consensus guidelines are lacking in pain 
management of refractory occipital neuralgia secondary 
to Tourette’s cervical dystonia.

Treatment of occipital neuralgia should be initially 
conservative to avoid severe complications associated with 
invasive procedures. Although rhizotomy, neurectomy, 
angliotomy, and ganglionectomy are used in treatment-
resistant cases, these surgeries pose increased risks of 
neuroma, failure of symptom resolution, deafferentation 
syndrome, complex regional pain syndrome, neurological 
deficits such as hemiplegia, infection, and other symptoms 
such as nausea and dizziness postoperatively.5, 11, 12 For 
the aforementioned reasons, surgery is the last option.

Peripheral nerve stimulation is an excellent alternative for 
treatment-resistant cases by providing effective analgesia 
while avoiding extensive risks associated with invasive 
surgeries.13,14 The theory behind PNS is stimulation of 
A-beta fibers, inhibiting nociceptive input and C-fibers 
from signaling the cortex.6 By continuously stimulating 
A-beta fibers, pain signals are blocked at the level of the 
spinal cord and medulla.14
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As technology advances, peripheral nerve stimulation has 
the potential for various indications including occipital 
neuralgia. Additionally, current literature reports positive 
outcomes with occipital nerve stimulation.14,15 PNS is 
less invasive and safer compared to other procedures 
for occipital neuralgia. It is also easy to implant and 
adjustable.14 Because of its ease of removal, the procedure 
is entirely reversible.

In our case, occipital PNS was successful, with significant 
analgesia and no postoperative complications for 
our patient. His quality of life significantly improved 
postoperatively.

Common interventions such as nerve blocks, medications, 
physical therapy, and surgery may be ineffective for 
Tourette’s-induced occipital neuralgia, especially in 
refractory cases. Therefore, we strongly recommend 
considering occipital nerve stimulation for Tourette’s-
related cervical dystonia and subsequent refractory 
occipital neuralgia. Future studies should elucidate the 
benefits and efficacy of occipital PNS, such as short-term 
and long-term pain relief, device sustainability (especially 
with frequent head movement), adverse events, and 
clinical indications, because the literature is either limited 
or does not include large cohorts. Literature is especially 
lacking in PNS use in Tourette’s-induced occipital neuralgia 
refractory cases. Pain providers should be well-informed 
in peripheral nerve stimulation and understand its 
benefits for refractory occipital neuralgia, particularly with 
concurrent Tourette’s cervical dystonia. Provider education 
can help better understand PNS indications for occipital 
neuralgia and Tourette’s cervical dystonia. Quality of life 
should be the goal, and with Tourette’s-related dystonia 
and occipital neuralgia, it is even more imperative to 
remedy debilitating symptoms and improve wellbeing. 
However, equally important is provider education of 
procedure-related complications. Complications related 
to PNS implantation include lead or electrode migration, 
wrongful placement, nerve injury, infection, hardware 
erosion, and loss of effect.14,15

Research should focus on preventative measures, nerve 
stimulator implantation techniques, and stimulator 
technology to prevent complications.
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