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CervicAaL SPinAL DorsaL RooT
STIMULATION IN TRIGEMINAL NIEURALGIA

Ciro Visconti, MD', Maurizio Angelo Leone, MD?, Michele Mario Zarrelli, MD?, and Alfredo Del Gaudio, MD'

Background:

The treatment of trigeminal neuralgia is a challenge especially for cases refractory to the common standard

of care. Neurostimulation for pain relief has been used over the years with different targets and modali-
ties. Few reports exist about the stimulation of high cervical spinal dorsal roots to treat trigeminal pain.

Case Report:

We report a case of a refractory secondary trigeminal neuralgia that was progressively resistant to various

treatments. A trial for upper cervical spinal dorsal root stimulation provided immediate good facial pain
relief, evoking paresthesias only in the cervical dermatomes. Positive results were obtained over 3 years
with reduction of pain, drugs, and improvement in quality of life.

Discussion: Neurostimulation of the high cervical spinal dorsal roots with the activation of the trigeminocervical
complex may be an effective and safe treatment for refractory trigeminal neuralgia.
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BACKGROUND

Trigeminal neuralgia (TN) is one of the most painful
conditions that affects the trigeminal or fifth cranial
nerve. The prevalence ranges from 0.03% to 0.3% of
the population and the most affected branches are
the maxillary (V2) and mandibular (V3) (1-3). In cases
refractory to medical therapy, several surgical (micro-
vascular decompression) or percutaneous (thermal,
glycerol rhizotomy, balloon compression, radiosurgery
or neurostimulation) therapies are recommended, but
all lack long-term efficacy and pain can return even if
the procedure is initially successful. Spinal cord stimula-
tion of the cervical dorsal column can be an effective and
advanced treatment with acceptable pain relief for TN
as well as for facial pain and some types of headaches
(4). This traditional stimulation can be inaccurate and
result in unwanted areas of stimulation, especially for
localized pain conditions, with loss of pain relief over
time. Dorsal root ganglion (DRG) stimulation is more
selective and allows stimulation of only the painful
dermatomes with a single or multiple dedicated elec-

trodes placed around each ganglion (5). An alternative
is spinal dorsal root (SDR) stimulation, which is similar
to DRG stimulation, but SDR stimulation allows for one
electrode to cover multiple roots without the need for a
specific material for implant (6). The dorsal or posterior
is the afferent sensory root of the spinal nerve. It is one
of 2 roots that emerges from the spinal cord and travels
to the dorsal root ganglion; the other is the ventral
or anterior or efferent motor root. The stimulation
of the sensory dorsal root is based on a percutaneous
lead placed in the posterior epidural space through a
vertebral paramedian approach, with the tip parallel
alongside the spinal cord, as in traditional stimulation,
but more lateral to the dorsal column and proximal
to the ganglion. SDR stimulation evokes sensory par-
esthesias as a tingling sensation, avoiding the motor
stimulation of spinal ventral root. We report here the
case of a patient with refractory secondary TN (V2-V3,
left) treated with upper cervical SDR stimulation and
followed over 3 years.

From: 'Department of Anesthesiology, Intensive Care and Pain Therapy, “Casa Sollievo Sofferenza” - IRCCS, San Giovanni Rotondo, ltaly; ?Department of
Neurology Fondazione “Casa Sollievo Sofferenza” - IRCCS, San Giovanni Rotondo, Italy

Corresponding Author: Ciro Visconti, MD, E-mail: cirovisconti@libero.it

Disclaimer: There was no external funding in the preparation of this manuscript.

Conflict of interest: Each author certifies that he or she, or a member of his or her immediate family, has no commercial association (i.e., consultancies, stock
ownership, equity interest, patent/licensing arrangements, etc.) that might pose a conflict of interest in connection with the submitted manuscript.

Accepted: 2021-08-24, Published: 2021-11-31



Pain Medicine Case Reports

CASE

A 51-year-old woman developed TN 3 months after a
subtotal resection of a left cavernous sinus meningioma
involving the sinus and the medial sphenoid wing, the
orbit, and other areas of the middle fossa. At the first
visit she complained of sudden, recurrent paroxysmal
and brief daily pain attacks characterized by a sensation
of electrical shocks radiating along the left V2-V3 areas,
and brief facial spasms triggered by talking, eating, and
touching. Magnetic resonance imaging (MRI) showed
the residual postsurgical meningioma (Fig. 1). Over the
following 11 months, the neuralgia became progres-
sively resistant to 400 mg carbamazepine 3 times a day
in addition to 100 mg lamotrigine twice a day and 200
mg tapentadol twice a day. She reported drowsiness,
confusion, dizziness, and depression as side effects of
the therapy and a progressive worsening of her quality
of life with impacts on daily performance. During this
period, she also underwent cyberknife radiosurgery and
2 treatments of percutaneous radiofrequency thermal
rhizotomy with limited short-time clinical benefits
from both. No areas of hypoanesthesia and no motor
deficits were present at the clinical examination after
all of these treatments. In June 2016 she agreed, after
providing written informed consent, to be treated
with upper cervical stimulation for a trial period to
test its effects on pain control and tolerability before
permanent implantation. An epidural percutaneous
octopolar lead, fluoroscopically guided, was placed in
the posterior epidural space through a vertebral para-
median approach at C7-T1, positioning the tip at the
left upper C1-2 cervical levels, proximal to the medial
interpedicular line and parallel to the spinal cord (Fig.

2). Stimulation-induced paresthesias were overlapped
to the left C2-C3 dermatomes and provided immedi-
ate pain relief just after the start. Stimulation did not
produce paresthesias in the V3 or V2 dermatomes but
obtained facial pain relief by stimulating only the C2
and C3 dorsal spinal roots. We measured the outcomes
using the Numeric Pain Rating Scale (0-100) and the
Nottingham Health Profile for quality of life (primary
outcomes) and reduction of drug therapy (secondary
outcome). During the trial period of 3 weeks, the
patient had good pain relief and all drugs were pro-
gressively tapered down to complete withdrawal. She
was compliant with stimulation therapy and showed
improvement in daily function, mood, and quality of
life. Scores were significantly improved when compared
with baseline values for all measures during follow-
up (Table 1). Therefore, the permanent implant was
performed. During the 3 years following implanta-
tion, the patient always reported recurrence of pain
when stimulation was turned off via the self-managed
personal programmer. A residual pain persisted on
the first division of the fifth cranial nerve. A little lead
migration was observed but without a deficit of stim-
ulation-induced paresthesias covering the area of the
left C2-C3 dermatomes and without loss of facial pain
relief (Fig. 3). The foraminal fluoroscopic view allows
for seeing the position of the electrode in the posterior
epidural space and for the correct stimulation of SDRs
confirmed by sensory-evoked paresthesias. Stimulation
parameters currently reported are: amplitude 0.8 t0 0.9
V, frequency 100 Hz, pulse duration 240 milliseconds,
and electrode polarity: (0, -; 5, +). Over the 3 years of
follow-up, we made minimal setting variations.

Fig. 1. MRI with pre- and post-surgical treatment of meningioma.
Abbreviations: MRI, magnetic resonance imaging
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Fig. 2. Anteroposterior and lateral fluoroscopic views after trial implant.

DISCUSSION

TN is divided into primary, or classical, when there is
a demonstration of neurovascular compression of the
trigeminal nerve, and secondary, or symptomathic, if
caused by several pathologic conditions such as intra-
cranial space occupying lesions or multiple sclerosis (7).
Medical therapy is the first-line treatment required for
all of these patients (8), but refractory cases are a big
challenge for physicians and the efficacy and safety of
other therapies is still unclear (9). In our case report, at
the time of neurostimulation choice, a second surgi-
cal treatment had been excluded and percutaneous
treatments had failed. Among interventional pain
procedures for trigeminal pain, neurostimulation has
been reported with various nervous tissue targets such
as peripheral branches, spinal cord and DRG, and with
different results depending on the different modality of
stimulation, conventional or high-frequency (10,11). The
DRG is considered a probable mainstay of neuropathic
pain and its direct stimulation can be more effective
for localized pain syndromes (12). The primary sensory
neurons are unique, since they have the cell body in the
DRG, one centrifugal axon that lies within the peripheral
nervous system, and a centripetal axon that extends into
the central nervous system as a SDR and goes on toward
the spinal cord, where it bifurcates into ascending and
descending branches before entering at multiple levels
in the dorsal horns (13). Selective stimulation of this
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Table 1. Scores of one year of primary outcomes by a Numeric
Pain Rating Scale, NPRS (0-100) and the Nottingham Health
Profile for quality of life, NHP.

Baseline | Trial 2 Mos 1Y
NPRS (0-100) 100 25 30 20
NHP
Energy Level 100 40.12 32.52 0
Pain 79.77 10.50 13.39 9.70
Emotional Reaction 84.4 43.25 30.21 21.77
Social Isolation 85.26 48.41 21.63 13.01
Sleeping 100 37.05 24.54 14.31
Physical Mobility 46.54 22.17 14.77 0
Total Score 495.97 201.5 137.06 58.79

centrally directed SDR is a suitable target to gain nocicep-
tive modulation. We know that the dorsal column of the
spinal cord mainly carries the large-diameter myelinated
ApB fibers and the non-nociceptive afferents, while the
SDR also carries the thin myelinated AS fibers, the un-
myelinated C fibers, and the nociceptive afferents that
synapse in the dorsal horns and then form the contralat-
eral spinothalamic tract. At the cervical spinal cord level
there is the trigeminocervical complex (TCC) that extends
from the pars caudalis of the inferior spinal trigeminal
nucleus to the C1-4 spinal levels. It is an area with the
convergence for nociceptive and temperature afferent
inputs from the meninges and cervical structures, and
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Fig. 3. Anteroposterior and foraminal fluoroscopic views after 3 years with a slight lowering of the lead tip.
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Fig. 4. Trigeminocervical complex schematic view with conver-
gence of cervical and trigeminal nociceptive afferents.

for mono and polysynaptic nociceptive afferents from
the ipsilateral face that project in part to the trigeminal
nucleus caudalis and in part to the Lamina | of the upper
cervical dorsal horn. Therefore, nociceptive afferents
of the cervical spinal nerves and the trigeminal nerve
converge, generating a bidirectional exchange of sensory
information and creating a substrate for referred pain
and perhaps for pain inhibition by stimulation (Fig. 4).
Sensory information can ascend or descend to 3 spinal
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segments in the dorsolateral tract and the substantia
gelatinous of the spinal cord before entering the dorsal
horn, allowing input from multiple cervical regions to
converge with the TCC (14). Barolat et al (15) in 1988
implanted a 42-year-old man with advanced multiple
sclerosis and left V2-V3 TN with 2 percutaneous epidural
electrodes at the C1-2 level, positioning one in the mid-
line and the other to the left of midline with a good
result. In our case, we implanted during the trial only
one electrode to stimulate the sensory afferent dorsal
roots, based on our previous experiences by this target
of stimulation applied to localized neuropathic painful
conditions such as complex regional pain syndrome,
postthoracotomy pain, and postherniorrhaphy pain. We
thought that a second electrode to stimulate the dorsal
columns could be added later if good pain control was
not achieved with the first. During a cervical implant
the final position of the tip of the electrode can vary
at the beginning and over time for a primary or a sec-
ondary malposition. In our patient, the tip was initially
positioned at the left C1-2 level; after 3 years it migrated
down to C2, maintaining, however, the stimulation of the
same C2-3 dermatomes with an efficacious inhibition of
resistant left V2-V3 trigeminal pain, perhaps due to the
large convergence of cervical nociceptive afferents to the
TCC. Further studies are needed to better understand the
role of cervical neurostimulation in the treatment of TN.
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CONCLUSION

Our case report suggests that upper cervical SDR

stimulation is promising, safe, and possibly effective
for treating patients who experience refractory TN.
Additional data are required to determine more exact
considerations of the mechanism of action of cervical
SDR stimulation.
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