NEUROSTIMULATION IN THE TREATMENT OF OCCIPITAL NEURALGIA

patients reported their overall satisfaction with the degree of
pain relief and if it was necessary, the stimulator settings were
once again adjusted to better fit each patient's individual
needs.

RESULTS

FIGURE 2. Unilateral occipital nerve stimulation electrode. The four contacts
of the electrode overlay the course of the greater and lesser occipital nerves.

normal daily activities. They were allowed to adjust certain
stimulation parameters, such as amplitude, frequency, and
pulse width, within specified preset marginal values (usually
within the range of :±::15% from the optimal coverage values
defined in the hospital) to adjust the stimulation coverage and
intensity depending on their needs.
In case of successful trial defined as more than 50% of pain
reduction, the patient had the second part of surgical procedure
performed under general anesthesia because of painful subcutaneous wire tunneling and creation of the pocket for the implantable pulse generator (IPG). The first incision was made along the
retroauricular area in a vertical direction. The soft tissues were
dissected down to the fascia, and a small pocket was created
above the fascia. The temporary electrode was removed, and the
standard four-contact electrode was then positioned into the
same anatomic location, which was confirmed by rough approximation of the baseline and subsequent fluoroscopic images.
Once the electrode was positioned in the right place, the needle ·
was removed, and the electrode was anchored to the occipital
fascia with nonabsorbable sutures using a manufacturer provided plastic anchor.
Then, a subcutaneous pocket was created below the clavicle
on the same side to accommodate the IPG. Extension cables
were advanced through a subcutaneous tunnel, establishing
connection between the electrode(s) and IPG. At the end, all
incisions were closed, cleaned, and covered with sterile dressings, and the patient was transferred to the recovery room
after waking up from general anesthesia and discharged home
on the same or next day. Before discharge, the ONS system
was turned on, and the settings of the stimulation were individually adjusted in every patient. All patients were given the
opportunity to adjust certain settings of the stimulation at
home based on their needs within preset values, which in
most cases were similar to those used during the trial. At the
first clinical follow-up visit 1 to 2 weeks after the discharge,
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All patients with permanently implanted ONSs were seen
in the outpatient clinic on regular basis for the follow-up
period averaging 22 months (5-32 mo). Overall, 23 occipital
nerves were stimulated in 14 patients. Seventeen (74%) trials
in 10 (71.5%) patients were considered successful, and these
patients proceeded to permanent internalization of the stimulator (Table 1). From these patients, the stimulation remained
beneficial at least for 6 months after internalization in 100%
(Table 2).
The intensity of the pain during the trial remained unchanged or only minimally improved in four (28.5%) patients.
This happened despite intraoperative verification of the correct electrode placement confirmed by test stimulation. These
patients did not proceed to internalization because their benefit from stimulation was insufficient to justify permanent
implantation of the PNS system.
From those who proceeded with internalization, at the time
of last follow-up, two (20%) patients had their systems partially or totally explanted because of complications. One patient, who continuously experienced proper relief by stimulation, had part of the hardware removed because of infection.
The second patient initially lost the effect of stimulation in
early postoperative period because of migration of the electrode and underwent an additional surgical procedure for
repositioning of the electrode. She regained reasonable stimulation after repositioning and had satisfactory control of her
pain for over a year. However, later on, she lost the effect of
stimulation once again. In addition, the patient developed
tightness and spasms in the neck and right side of the body
and requested for removal of the device. Another patient
(10%) had her system explanted 21 months after the internalization of IPG because of complete improvement of pain and
loss of need in stimulation.
The first two patients had their pain return shortly after
their systems were explanted. The pain was similar in distribution and intensity to prestimulation levels, and they required a combination of several analgesic drugs for pain relief,
whereas the last patient was completely pain free. The remaining seven (70%) patients with the implanted PNS system
continued to have beneficial effects from chronic ONS ranging
from 60 to 90% in pain relief during their last follow-up. This
resulted in a decreased amount of pain medications they have
been taking for their pain control and the ability to return to
normal daily activities and, for some, to gainful employment.
Overall, the beneficial effect of chronic ONS in our series
persisted in more than half of the patients for whom procedure was considered and in 80% of those who significantly
improved during the trial and proceeded with permanent
device implantation (Table 2). We had no intraoperative or
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