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Introduction:
Occipital neuralgia is a known potential adverse event following
craniotomy or craniectomy due to direct nerve injury during
surgical exposure. Peripheral nerve stimulation (PNS) for the
management of refractory occipital neuralgia has been described
for a range of underlying pathologies include entrapment
neuropathy and cervicogenic headaches. Recent advancements in
neuromodulation have yielded systems with even smaller
footprints. Here we describe the use of a micro-IPG peripheral
nerve stimulator for management of refractory occipital neuralgia
following multiple craniotomies.

Case Presentation:
We present a 57 year old female with a history of chronic migraine,
anxiety, and depression who was diagnosed with a temporoparietal
cyst in her teenage years. It was managed surgically at that time.
The post-operative course was complicated by the slow
development of a left tegmen defect and temporal encephalocele
which was managed conservatively until 2020 when she developed
otorrhea. She was subsequently treated with a second left
temporal craniectomy to repair the encephalocele and tegmen
defect in March 2021.

Following the second surgery, she developed severe pain in the left
hemi-cranium anterior to the surgical scar along the lateral aspect
of the head. Pain was described as stabbing, pulsating, and
unrelenting. She reported severe insomnia due to pain and
exacerbation of underlying anxiety and depression. Post-surgical
pain was distinct from typical migraine pain. She was evaluated
and treated for 3 months by neurology where she failed trials of
duloxetine, gabapentin, pregabalin, NSAIDs, topiramate, and
opioids. She was subsequently referred to pain management for
consideration of occipital nerve blocks and other interventions.

On arrival to the Ochsner Kenner Pain Management clinic, she
reported pain severity of 8-9/10. Throbbing, sharp pain was
exacerbated by touch and pressure, and relieved by nothing.
Examination was significant for a well-healed 6 cm scar on the left
hemi-cranium with exquisite tenderness along the distribution of
the greater and lesser occipital nerves.

Discussion:
Peripheral neuromodulation for the management of occipital
neuralgia is a well-described procedure in peer-reviewed
literature. Complications mirror those associated with neuraxial
neuromodulation such as lead migration, infection, and IPG or
pocket pain which can lead to explanation. Anecdotally, peripheral
neuromodulation for occipital neuralgia is associated with even
higher complication rates because of the (a) limited subcutaneous
tissue on the occiput, (b) increased range of motion of the cervical
spine relative to the thoracolumbar region, (c) presence of hair
which complicates wound closure and the pre-operative
application of antiseptics, and (d) tunneling leads across irregular
fascial planes. Use of an mIPG can mitigate some of these potential
complications by reducing the distance required for lead tunneling
and by reducing the size of the pocket. Due to the size of the mIPG
footprint, we were able to place the mIPG over the left shoulder
approximately 20 cm from the site of stimulation, thus avoiding
tunneling to the thoracolumbar region. At this time, the
system has been in place for 8 months and she is experiencing
excellent benefit as detailed above without complaint related to
the hardware. Patients would benefit from studies examining long-
term complication rates for peripheral stimulation using mIPG
versus traditional IPG.
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Figure 1: AP (top left) and lateral (top right) view of peripheral nerve stimulator trial;
dorsal root ganglion stimulator electrodes were used for trial to achieve large field of
treatment; Electrode (bottom left) and micro-IPG (bottom right) view of permanent
peripheral nerve stimulator system; note that electrodes span region of trial electrodes.

Management Continued:
Due to the success of the block, she underwent left third occipital
nerve cooled radiofrequency ablation, which provided an
additional 48 hours of relief.

A 7-day trial of left occipital nerve stimulation was completed in
December 2021. For the purposes of the trial, a dorsal columns
spinal cord stimulator lead was utilized to provide a larger field for
nerve capture. She reported a 75% relief of pain for the duration of
the trial with drastically improved sleep quality. She subsequently
underwent implant of a micro-IPG (mIPG) PNS system in January
2022. The mIPG was implanted over the left suprascapular muscle
in the mid-scapular line, per her preference based on a pre-
procedural “wear” study.

Post-operatively, she developed mild tenderness and erythema at
the mIPG site without fevers, chills, or fluctuance. She was started
on 7-day course of oral cephalexin and metronidazole. Close follow
up over 4 weeks documented resolution of these symptoms
yielding well healed surgical wounds. At 8 month follow up, she
reported a daily average NRS 3-4/10 as well as continued
improvement in QOL and sleep quality. She expressed satisfaction
with the stimulator implantation.

Figure 2: Shoulder (left) and scalp (right) pictures of
permanent occipital implant system with micro-IPG
located in left shoulder at 4 week follow up.

Management:
In October 2021, she underwent a left greater and lesser occipital 
nerve block with 100% relief lasting 12-18 hours.  She then received 
a diagnostic left third occipital nerve block with 100% pain relief 
overnight following the procedure. 
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