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Abstract
Background Although many hypotheses about the pathogenesis of trigeminal neuralgia have been
developed, there is little discussion about the multiple recurrences of trigeminal neuralgia.

Case presentation Here we report a patient with refractory multiple recurrent trigeminal neuralgia, in which
we accordingly found that an increase in facial pain trigger points and a rapid movement of the upper
limb extremity could trigger an onset of trigeminal neuralgia. We offer hypothesis on the multiple
recurrences of trigeminal neuralgia by explaining the cause of multiple trigger points in this patient.

Conclusions Given that central sensitization is involved in a number of mechanisms of pain development
and is associated with some of the symptoms of trigeminal neuralgia. We hypothesized that central
sensitization may have been involved in the disease development of this case of refractory trigeminal
neuralgia, which led to the development of trigger point generalization and multiple recurrence after
surgical treatments.

Background
With the development of magnetic resonance imaging (MRI) and microneurosurgical techniques, the
recurrence rate of trigeminal neuralgia (TN) has decreased signi�cantly[3, 11, 13]. However, there are still
some patients who have multiple recurrences and which aren't adequately explained. We report a case
with multiple recurrent TN who present multiple trigger points and a new onset trigger point, with facial
pain triggered by rapidly moving both upper limbs. We refer to this phenomenon as trigger point
generalization and hypothesize that it is associated with multiple recurrences in the patient.

Central sensitization is a pain hypersensitivity response caused by central neuroplasticity, which is
associated with many of the symptomatic features and therapeutic effects of acute and chronic pain[12,
16, 18]. And it was suggested that central sensitization may also be participating in the pathogenesis of
TN [2, 9, 19]. Therefore, we propose a hypothesis: central sensitization may be related to the disease
development of this case of refractory TN, which lead to the development of trigger point generalization
and multiple TN recurrence.

Case Presentation
A 52-year-old male patient suffered from paroxysmal facial pain for 21 years. The patient described this
pain as intense like an electric shock, concentrated on the right side of the mandible and the perioral area,
and lasting only seconds or minutes before spontaneous relief. The patient had a prominent trigger point
on the right side of the mandible, and facial pain was triggered by touching the skin in this area or by
brushing the teeth. After 14 years of conservative treatment with carbamazepine early in the course of the
disease, the frequency of facial pain attacks gradually increased and required increasingly higher doses
of carbamazepine. In 2014, the patient underwent the �rst microvascular decompression, after which the
symptoms were relieved. However, the patient's disease later recurred and he underwent another
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microvascular decompression and a gamma knife treatment at 2 different hospitals in 2016 and 2017,
respectively. There was a period of remission after both procedures, but symptoms soon recurred.

Three years ago, the patient came to our hospital with a recurrence of trigeminal neuralgia. On physical
examination, we found multiple trigger points on the patient's face, but this did not attract enough
attention because there were cases of multiple trigger points in previous experience and in the literature.
The patient was discharged after treatment with trigeminal ganglion balloon compression. The patient
came back to our hospital 6 months ago with a recurrence of trigeminal neuralgia, and this time we made
a new discovery: the classic trigeminal neuralgia could be trigger by a rapid movement of the both upper
limbs. The patient underwent brain MRI, which reveal tight adhesion of the �fth cranial nerve to the
adjacent structures (Fig. 1); hence trigeminal ganglion balloon compression was carried out. The patient
was effectively relieved at postoperative follow-up, but it would still be important for us to follow up for
recurrence.

Discussion And Conclusions
A popular explanation for the pathogenesis of TN is the ignition hypothesis[7, 15]. According to the
hypothesis, TN is attributed to a speci�c abnormality of the trigeminal afferent neurons in the trigeminal
roots or ganglia. Light stimulation from the trigger zone causes a paroxysm of pain by causing
synchronized post-discharge activity in the hyperexcitable afferent neurons[7]. However, the hypothesis
cannot explain how the posterior discharge is caused by stimulation from zones extending beyond the
trigeminal branch dominion. Therefore, we have to think that there are other mechanisms involved in the
formation of trigger point generalization and multiple TN recurrence.

The concept of central sensitization was �rst introduced by Woolf[20]. It refers to the increased
membrane excitability and synaptic e�cacy of somatosensory neurons established in the dorsal cortex
of the spinal cord after intense peripheral noxious stimulation, tissue damage, or nerve injury, lead to
decrease of threshold, overreaction to stimulus and the spread of nociceptive �eld [6, 9]. Central
sensitization is responsible for neuropathic pain[10, 21], migraine[4], postinjury pain[5] and
�bromyalgia[8, 17], and is associated with some symptoms of trigeminal neuralgia[14, 19]. Therefore, we
hypothesized that central sensitization may be associated with trigger point generalization and promote
TN recurrence. Patients with recurrent TN suffer from intense facial pain for periods of time, which
provides an ideal condition for the formation of central sensitization. Once central sensitization is
established, the increased membrane excitability and synaptic e�cacy of primary neurons in the spinal
trigeminal nucleus leads the patients to exhibit nociceptive hyperalgesia as well as trigger point
generalization.

If this hypothesis is to hold true, it could explain to some extent the clinical features of the patient in our
report. As with other TN patients, typical facial pain can be triggered by light touching through the regular
trigeminal sensibility pathway (Fig. 2A). After central sensitization, however, a seemingly irrelevant action
could also activate the sensitive spinal nucleus of trigeminal nerve in some way, thus triggering the same



Page 5/9

facial pain (Fig. 2B). At the same time, patients with central sensitization had multiple recurrences of TN
due to an increased chance of triggering facial pain as a result of trigger point generalization.

The presence of trigger points as a TN diagnostic criterion is present in almost all patients, which are
most commonly present in the perioral and mandibular regions[1, 7, 10]. Previous studies have reported
that patients with TN may have abnormal trigger points[8, 13], but recurrent TN presenting with new
abnormal trigger points has not been reported. We report and discuss a case of multiple recurrent TN with
multiple trigger points and propose the hypothesis, hoping that it will be of help to the diagnosis and
treatment of patients with recurrent TN. Of course, more experimental and clinical studies are needed to
explore the causes of recurrence in patients with TN.
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Figure 1

MRI showing tight adhesion of the right �fth cranial nerve to the adjacent structures (white arrow).
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Figure 2

The left schematic diagram (A) shows the conventional pathway of facial pain triggered by lightly
touching the corners of the mouth through the trigeminal sensibility pathway. The right schematic (B)
shows the pathway of facial pain triggered by shaking the upper limb in some way to activate the
sensitive spinal nucleus of the trigeminal nerve after the formation of central trigeminal sensitization.


