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Abstract

Importance: Head and neck neuralgia is a prevalent condition impacting
millions worldwide, necessitating both invasive and non-invasive
management strategies. This review focuses specifically on non-invasive
approaches.

Observations: Using the International Classification of Headache
Disorders (ICHD-3), we categorized neuralgia causing head and neck pain
to structure our literature search. Our review identified several non-invasive
management techniques, including physiotherapy, pharmacological
treatments, Pulsed Radiofrequency, local anesthesia blocks, Botulinum
toxin injections, and non-invasive neuromodulation.

Conclusions and Relevance: This review highlights various effective
non-invasive strategies for managing head and neck neuralgias, supported
by studies published until 2023. These findings emphasize the clinical
relevance of tailoring treatment plans to individual patient needs,
considering the specific type of neuralgia and optimizing outcomes in
clinical practice.
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Introduction

Millions worldwide suffer from neuropathic pain [1]. The mastication
process frequently stimulates the tissues in the maxillofacial region. Proper
function of the maxillofacial structure requires intricate coordination between
the brain and the nervous system [1]. Psychological stress is linked to the
onset and progression of several chronic illnesses where pain is a primary
symptom [2] Pain, a complex and subjective experience, can cause intense
discomfort and distress and is often the main indicator of oral and dental
conditions. However, other symptoms, such as redness or bleeding, are also
important to consider for oral or soft tissue issues [3]. This is a serious public
health issue that significantly impacts people's daily quality of life and is a
major reason for seeking dental care services[4]

Neuralgia, a severe head and neck disorder, features unilateral pain,
sudden onset and relief, and recurrent attacks. It includes traumatic nerve
pain and psychological causes. Trigeminal and glossopharyngeal neuralgia
often follow myofascial pain dysfunction syndrome due to their sensory
roles in oral structures. However, misdiagnoses are common. Research must
focus on the unique pain system characteristics to improve orofacial pain
treatments [5]. Patients with persistent facial discomfort should be thoroughly
reevaluated, even after multiple treatments [6]. Overlapping symptoms from
neurovascular pain, TMD, dental pain, myofascial pain, neuralgia, ENT
diseases, and mental illnesses complicate the issue. Diagnosing is especially
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challenging with significant acute and referred pain. This
article provides an overview of non-invasive treatments
available for head and neck neuralgia [7,8].

Materials and Methods

Our study utilized the International Classification of
Headache Disorders (ICHD-3) to systematically categorize
neuralgia associated with head and neck pain. We conducted
a comprehensive literature search across prominent
databases including PubMed, Scopus, Web of Science, and
Google Scholar. The search focused on identifying studies
that investigated noninvasive management strategies. We
included studies published up to the year 2023 and excluded
those published thereafter to ensure relevance and up-to-
date findings. This approach aimed to provide a thorough
overview of current noninvasive treatment options for head
and neck neuralgia.

International Classification of Headache Disorders
[ICHD-3] classified neuralgias causing Head and Neck Pain
as follows:[9]

13. Painful lesions of the cranial nerves and other facial
pain

13.1 Pain attributed to a lesion or disease of the trigeminal
nerve

13.1.1 Trigeminal neuralgia

13.1.1.1 Classical trigeminal neuralgia

13.1.1.1.1 Classical trigeminal neuralgia, purely
paroxysmal

13.1.1.1.2 Classical trigeminal neuralgia with
concomitant continuous pain

13.1.1.2 Secondary trigeminal neuralgia

13.1.1.2.1 Trigeminal neuralgia attributed to multiple
sclerosis

13.1.1.2.2 Trigeminal neuralgia attributed to space-
occupying lesion

13.1.1.2.3 Trigeminal neuralgia attributed to other
cause

13.1.1.3 Idiopathic trigeminal neuralgia

13.1.1.3.1 Idiopathic trigeminal neuralgia, purely
paroxysmal

13.1.1.3.2 Idiopathic trigeminal neuralgia with
concomitant continuous pain

1.1.2 Painful trigeminal neuropathy

1.1.2.1 Painful trigeminal neuropathy attributed to

herpes zoster

1.1.2.2
1.1.2.3
1.1.24

1.1.2.5
1.2

1.2.1
1.2.1.1
1.2.1.2
1.2.1.3
1.2.2
1.2.2.1

1.2.2.2
1.3

1.3.1
1.3.1.1
1.3.1.2
1.3.1.3
1.3.2
1.3.2.1

1322
1.32.3

1324
1.4
1.5
1.6
1.7

1.8
1.9

1.10

1.12
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Trigeminal post-herpetic neuralgia
Painful post-traumatic trigeminal neuropathy

Painful trigeminal neuropathy attributed to other
disorder

Idiopathic painful trigeminal neuropathy

Pain attributed to a lesion or disease of the
glossopharyngeal nerve

Glossopharyngeal neuralgia

Classical glossopharyngeal neuralgia
Secondary glossopharyngeal neuralgia
Idiopathic glossopharyngeal neuralgia
Painful glossopharyngeal neuropathy

Painful glossopharyngeal neuropathy attributed to a
known cause

Idiopathic painful glossopharyngeal neuropathy

Pain attributed to a lesion or disease of nervus
intermedius

Nervus intermedius neuralgia

Classical nervus intermedius neuralgia
Secondary nervus intermedius neuralgia
Idiopathic nervus intermedius neuralgia
Painful nervus intermedius neuropathy

Painful nervus intermedius neuropathy attributed to
herpes zoster

Post-herpetic neuralgia of nervus intermedius

Painful nervus intermedius neuropathy attributed to
other disorder

Idiopathic painful nervus intermedius neuropathy
Occipital neuralgia

Neck-tongue syndrome

Painful optic neuritis

Headache attributed to ischemic ocular motor nerve
palsy

Tolosa-Hunt syndrome

Paratrigeminal oculosympathetic (Raeder’s)
syndrome

Recurrent painful ophthalmoplegic neuropathy
Burning mouth syndrome (BMS)
Persistent idiopathic facial pain (PIFP)
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1.13 Central neuropathic pain

1.13.1 Central neuropathic pain attributed to multiple
sclerosis (MS)

1.13.2  Central post-stroke pain (CPSP)

Physiotherapy

Head and neck neuralgia patients who opt for conservative
treatment first will work on reducing muscular tension
and enhancing their posture. It is recommended to relieve
muscle tension with rest, warm or cold compresses, massage,
and physical therapy [10], as it encourages relaxation and
analgesia and could facilitate better mobility [11]. Physical
treatment can be administered by a licensed clinician or by a
skilled physical therapist [12,13]. N-stretch, which involves
placing the tip of the tongue on the roof of the mouth and
stretching the jaw, chin to chest, which involves gently
pulling the head forward and bringing the chin towards the
chest, and head tilt, which involves turning the head to one
side and then tilting it posteriorly, are some of the exercises
that are frequently used to treat muscle disorders related to
the temporomandibular joint (TMJ) [14, 15].

Thermotherapy is the medical practice of applying or
removing heat from the body. Vasodilation, improved blood
flow and subsequently oxygenation, metabolic waste removal,
decreased nerve pain transmission, decreased joint stiffness,
and muscle relaxation are some of the effects. The application
of superficial heat is common and may be accomplished by
a variety of methods (such as using an electric heating pad,
hot water bag, compress, etc.), as well as through earlier
workouts and handling methods [16]. On the other hand, for
acute inflammation accompanied by pain and swelling, cold
compresses work effectively [17]. Cold compression can be
used with ice packs or towels dampened in cold water and
placed over the area of concern [18].

Pharmacological Management

Acute pain can be treated with nonsteroidal anti-
inflammatory medicines [NSAIDs], paracetamol, opioids,
and muscle relaxants, but only temporarily. Medication like
morphine seldom relieves headaches and has a negligible
impact.[19]

Selective serotonin reuptake inhibitors [SSRIs] are another
option for long-term management, but their efficacy is still
being researched. Pregabalin, gabapentin, carbamazepine,
and oxycarbazepine are all examples of anticonvulsants
that have been shown to lessen the intensity and frequency
of neuralgia episodes.[20] First-line treatment involves the
use of carbamazepine and oxycarbamezepine. Serotonin-
norepinephrine reuptake inhibitors need should now be
included among the first-line treatments for Neuropathic Pain
(NeP), according to data released since the 2007 Canadian
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Pain Society consensus statement on the condition's
management [21]. The recommended doses of gabapentin
and nortriptyline for sleep are 300-600 milligrams and
30-50 milligrams, respectively. The triptans used for the
treatment of migraines [22]. Furthermore, pregabalin has
been demonstrated to provide analgesic relief in individuals
with chronic central Neuropathic pain following spinal cord
injury, as well as secondary benefit in the form of better sleep
and less anxiety in patients with central poststroke pain [23].

Although ergotamine has been shown to be effective in
treating migraines, there is scant evidence to support its use
in treating head and neck neuralgia. Previous studies have
shown that the benefits of ergotamine therapy for neuralgia
are limited at best.[24] Infliximab is a potential therapy
option with little studies. Occipital neuralgia and other forms
of cervicogenic headache are characterized by elevated serum
concentrations of tumor necrosis factor [TNF-a][25], much
like rheumatoid arthritis and other inflammatory autoimmune
disorders.

* Local anesthetic agent injection with or without
steroid

Injecting a steroid with a local anesthetic could be
beneficial. Although the effects of this approach are usually
short-lived, they can be sustained for a few months in 15%-
36% of patients [26]. Granulocyte phagocytosis is inhibited by
local anesthetics in a dose- dependent and reversible manner
[27]. Currently, actomyosin filament activity inhibition
and leukocyte surface receptor expression impairment are
the most likely mechanisms for explaining the suppression
of leukocyte phagocytic activity brought about by local
anesthetics [28]. Anesthesia with lidocaine was most popular,
and steroids taken at the same time likely wouldn’t provide
much benefit. Injectable medications may contain substances
other than bupivacaine. Glycerol and phenol were used by
Wilkinson to accomplish a trigeminal peripheral nerve
block. Consequently, they observed that after a day, 87% of
patients had experienced pain alleviation. Additionally, they
stated that after a year, 37% of patients remained alleviated.
However, there have also been reports of adverse effects such
ecchymosis, face sensory abnormalities, and facial palsy
[29]. Nerve blocks are now more efficient with the use of
ultrasound, CT, and MR guidance [30].

Botulinum toxin infiltrations

Botulinum toxin A [BoNT-A] has been proven in
multiple trials to produce an analgesic effect that persists for
longer than its muscle-relaxing effects. Several explanations
have been given for the toxin's analgesic properties [31].
BoNT-A may play a role in pain alleviation by its inhibitory
effects on mediators of the sensory nervous system, including
substance-P, calcitonin gene-related peptide, and glutamate.
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Botulinum toxin has the potential to reduce the activity of a
wide dynamic range neurons, hence preventing both central
sensitization and local neurogenic inflammation [31]. K Roger
Aoki stated in a 2003 paper that the current study assessed the
in vivo mechanism of action for the antinociceptive activity
of type A botulinum toxin. These investigations discovered
that glutamate release is inhibited by botulinum toxin type A.
Moreover, peripheral exposure to the toxin inhibited Fos, a
product of the immediate early gene, c-fos, which is produced
in response to neuronal inputs. According to these results,
type A botulinum toxin inhibits peripheral sensitization and
hence lessens central sensitization. The mechanism by which
botulinum toxin type A reduces migraine pain by acting on
these two routes may be explained by the current theory that
migraine includes both peripheral and central sensitization
[32]. Botulinum toxin has been used well to treat tension
headaches, cervicogenic headaches, migraines, and chronic
daily headaches in clinical settings. Neurotransmitter release

Study Study design

No. duration

Case Follow-up Outcome
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into nerve terminals is facilitated by the cleavage and
inactivation of SNARE (Soluble N-ethylmaleimide-sensitive
factor activating protein receptor) proteins,[33] which is
accomplished by these injections. The intense, shooting pain
associated with neuralgias can be alleviated by a BoNT-A
injection, but the dull, agonizing ache cannot be [33]. Table 1
summarizes the studies with Botulinum toxin.

In many situations, higher dosages of BT (Botulinum
Toxin) proved to be more beneficial than 20 U for patients
with prominent glabellar characteristics, and they were also
shown to be safe. Nowadays, a lot of therapists begin with
doses of 15 to 20 U and increase them based on the patient's
sex, muscle mass, and/or other factors [34]. Zhang et al.'s
investigation, however, did not find a difference between the
BT-A doses of 25 U and 75 U. When Wu et al. (2012) used
a BT-A (Botulinum Toxin A) dosage of 75 U, the VAS was
much lower than in the study by Shehata et al., where the
dose was 100 U [35].

Results
measure

method

The treatment of Neuralgia with botulinum toxin injection

Taylor et al. Retrospective 6 12 wk VPAM Sharp/shooting pain
2008 significantly
improved;
Dull aching pain not
significantly
improved,
Kapural et al. Case series 6 4 wk VAS VAS 85 —1
2007 PDI PDI 56 — 17.5
Volcy et al. A case report 1 N/A N/A Improved
2006 temporarily
The treatment of Neuralgia with PRF
Huang et al. Retrospective, 102 At least 3 = 50% pain 51% positive result
2012 multicenter mon relief for at
least 3 mon
Vanelderen Prospective 19 1, 2, and 6 VAS 52.6% significant
et al. 2010 mon Likert scale improvement at 6
men,
Choi et al. Retrospective 10 6-10 mon VAS, TPI All patients
2012 improved

Table 1: Summarising various studies on Botulinum toxin injections for treatment of neuralgias

VPAM, visual analog pain and medication use diary; VAS, visual analog scale; PDI, pain disability index; N/A, not
available; PRF, pulsed radiofrequency; TPI, total pain index; NRS, Numerical rating scale.
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* Pulsed radiofrequency treatment

A non-invasive method called pulsed radiofrequency
(PRF) of the larger greater occipital nerve (GON) and lesser
occipital nerve (LON) is recommended for the treatment of
chronic pain with a variety of causes, including headaches.
[36,37] Because of its non-destructive characteristics, PRF
has a recognized neuromodulative effect, with the active tip's
ultimate temperature never rising over 42°C [38]. It works by
creating a weak electric field that reduces the transmission of
pain across the neural pathways. Rather than on myelinated
C-fibers, its primary influence is felt on unmyelinated
ones [39,40]. The procedure is applied in accordance with
established guidelines and a prior positive diagnostic block
of the nerves using a local anesthetic [41].

The pain-relieving effects of pulsed radiofrequency
[PRF] therapy is attributed to the suppression of pain signals
traveling along sensory nerves as a result of the induction
of a low- intensity electrical field around these nerves. The
descending noradrenergic and serotonergic pathway may be
modulated by PRF, according to animal research, resulting in
pain alleviation [42, 43, 44]. Only a small number of papers
have been written about using PRF to treat craniofacial
neuralgia so far [Table 2]. All studies were cohort studies
reporting observations but not controls.

The parameters employed in these various neuralgia tests
for short- to medium-term pain control were as follows:
voltage output of 40-60 V, frequency of 2 Hz, pulse width
of 20 ms at a rate of 120 Hz per second, impedance range
of 150- 500 W, and plateau temperature of 42°C. Treatment
outcomes may be enhanced by paying close attention to
selection criteria and treatment parameters, as suggested by
the authors [44]. When the identical parameters were applied
for each patient's unique electrical resistance, a 2013 study also
discovered that the PRF output voltage varied. Furthermore,
high-voltage PRF has been shown to be a successful therapy
choice for TN patients in our later single-center trials [74,
75]. Research by Luo F et al. (2013) found that there was
a significant difference (p<0.05) in the PRF output voltage
between the effective and ineffective groups [45].

After a nerve block, many patients experienced pain
reduction within a day of the treatment. However, over
40% of patients who received PRF needed time to recover
before they experienced adequate pain relief [46, 47]. The
explanation for this delayed impact might be that gradual
neuromodulation brought on by PRF therapy can result in
plastic changes in pain transmission pathways, which could
make it take longer for certain patients to experience adequate
pain relief. Therefore, pain managers should be aware of
patient variability in pain response during PRF treatment.
This may include continuing to prescribe sufficient anti-
epileptic medications before obtaining appropriate analgesic
effectiveness [48, 49].
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¢ Non-invasive neuromodulation

Transcranial magnetic stimulation, electrical stimulation
of the supraorbital nerve, and transcutaneous electrical
stimulation of the vagus nerve are all examples of non-
invasive neuromodulation. Self- administered non-invasive
neuromodulation eliminates the requirement for invasive
surgical procedures and all the risks and expenses that come
with them [50, 51]. Using a therapeutic laser is one of these
non-invasive techniques that lowers pain by decreasing
histamine, acetylcholine, bradykinin, and prostaglandins
locally. This decrease also causes an increase in serotonin,
acetylcholinesterase, ATP, beta endocrines, enkephalins,
aerobic metabolism, lymphatic drainage, and pain threshold
concentrations. Nevertheless, there aren't much research on
how well lasers work to treat trigeminal neuralgia pain [52].
Trigeminal neuralgia can also be treated non-invasively using
transcranial direct current stimulation (tDCS). This technique
preserves the neuromodulation effect even after electrical
stimulation by varying the motor cortex's cortical excitability
according to the anodal or cathodal direction of the electric
current. Thus, N- methyl-D-aspartate (NMDA-R) receptors
mediate a modulation membrane potential in neurons of
the activated cortical region [53]. For more than 40 years,
prolonged transcutaneous electrical nerve stimulation, or
TENS, has been extensively utilized to reduce pain and
cause hypoalgesia [54]. According to medical literature, it
is useful in reducing both acute and chronic pain, including
in neurological conditions like causalgia, carpal tunnel
syndrome, peripheral neuropathy, and other miscellaneous
disorders, as well as in muscle and connective tissue disorders
like arthritis, backache, cervical pain, and bursitis [55, 56].

TENS creates electro-analgesia most likely via one or
more of the following mechanisms: endogenous pain control
(through endorphins, enkephalins, and dynorphins), direct
inhibition of an abnormally excited nerve, and restoration of
afferent input. Presynaptic inhibition occurs in the dorsal horn
of the spinal cord. TENS is also affordable, non-invasive,
safe, and has little adverse effects. Patients only need to
follow basic instructions to self- administer the Treatment
[57, 58]. In order to find out how transcutaneous electrical
nerve stimulation (TENS) affected acupuncture sites and neck
exercises in people with persistent neck discomfort, Thomas
T. W. Chiu performed a research in 2005. He discovered that
during the six-week course of therapy, patients in the exercise
and TENS group showed greater and clinically meaningful
improvements in pain, isometric neck muscular strength, and
impairment. At the six-month follow-up, every improvement
in the intervention groups had persisted [59].

There are very few published studies that expressly utilize
or suggest TENS for the treatment of trigeminal neuralgia.
Cheing et al’s study investigated the clinical effectiveness of
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high-frequency transcutaneous electrical nerve stimulation
(TENS) in reducing hand hypersensitivity. Nineteen patients
with this condition were randomly assigned to either a
treatment group or a placebo group. The tactile tolerance
of the hand was measured using a visual analogue scale
and the Downey Hand Centre Hand Sensitivity Test, while
grip strength was assessed with a grip dynamometer. Over a
period of two weeks, patients received daily applications of
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electrical stimulation. By Day 7 and Day 11, the treatment
group showed significantly lower pain scores compared to
the placebo group. Additionally, the treatment group had
significantly higher rankings in the Downey Hand Centre
Hand Sensitivity Test by the same days. However, there
was no significant difference between the groups in terms of
grip strength.[59] Similae study was conducted in 1994 by
Bourke et al with similar results [60].

Neuromodulation Disorder and Level of Grade of
technique treatment strategy evidence recommendation
Transcutaneous Migraine Symptomatic 2 B
stimulation
of the supraorbital treatment
nerve
Prevention 2 B
Single-pulse Migraine Symptomatic 2 B
transcranial treatment
magnetic
stimulation
Prevention 3 B
Non-invasive yagus Migraine Symptomatic 2 A
nerve
stimulation treatment
Prevention 2 B
Cluster headache Symptomatic B
treatment
Prevention 2 A
Invasive Prevention in C
neuromodulation trigeminal
of terminal neuralgia, painful
branches of the trigeminal
trigeminal nerve neuropathy,
persistent
idiopathic facial
pain
Invasive Prevention in 4 C
stimulation of the trigeminal
trigeminal tract neuralgia, painful
trigeminal
neuropathy,
persistent
idiopathic facial
pain
Invasive Cluster headache Symptomatic 2 A
stimulation of the
sphenopalatine treatment
ganglion
Prevention 3 B
Invasive Occipital neuralgia Prevention 3 B
stimulation of the
occipital nerves Cluster headache Prevention 3 B
Other TAC Prevention 4 C
Cervical spinal Prevention in 4 G
cord stimulation cluster headache,
migraine.
trigeminal
neuralgia, painful
trigeminal
neuropathy,
persistent
idiopathic facial
pain
Transcortical brain Prevention in 4 c
stimulation trigeminal
neuralgia, painful
trigeminal
neuropathy,
persistent
idiopathic facial
pain
Deep brain Cluster headache Prevention 2| B
stimulation of
the hypothalamus Other TAC Prevention 4 c
Deep brain Prevention in 4 C
stimulation of the trigeminal
thalamus neuralgia, painful
trigeminal
neuropathy,
persistent
idiopathic facial
pain

Table 2: Summarizing various neuromodulation techniques and their level of incidence and recommendation grade.
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Conclusion

In conclusion, neuropathic pain affecting millions globally
presents a significant public health concern, particularly in
the maxillofacial region where the mastication process plays
a crucial role. Psychological stress is implicated in the onset
and progression of chronic pain conditions, emphasizing the
complex nature of pain experiences. Despite being a primary
indicator of oral and dental issues, pain in this region often
presents alongside various other symptoms, complicating
diagnosis. Neuralgia, characterized by unilateral pain
and recurrent attacks, poses diagnostic challenges,
especially when overlapping with other conditions like
temporomandibular disorders. Non-invasive treatments,
including physiotherapy, pharmacological management, local
anesthetic injections, botulinum toxin infiltrations, pulsed
radiofrequency treatment, and non-invasive neuromodulation
techniques, offer diverse options for managing head and neck
neuralgia. These treatments target different aspects of pain
pathways, providing relief and improving quality of life for
patients. However, accurate diagnosis and individualized
treatment plans remain paramount, considering the
complexity of orofacial pain disorders and the need for
comprehensive clinical assessment. Continued research and
clinical evaluation are necessary to advance understanding
and improve the efficacy of non-invasive treatments for head
and neck neuralgia. Collaborative efforts between clinicians,
researchers, and patients are essential for developing
tailored approaches that address the multifaceted nature of
neuropathic pain and ultimately enhance patient outcomes
and well-being.
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