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Background and Purpose: Cases of pain mimicking trigeminal neuralgia (TN) induced by ischemic stroke in the brainstem have
been sparsely reported. The study was to determine the characteristics of symptomatic TN in patients with acute ischemic stroke in the
medulla oblongata and pons, and to determine the location of the ischemic lesion associated with the pain.
Patients and Methods: A total of 6/21 (28.5%) patients with medullary ischemic stroke and 3/34 (8.8%) patients with pontine
ischemic stroke who experienced pain mimicking TN between 1 week before and 2 weeks after the stroke onset were enrolled in the
study. All patients accepted neuroimaging examinations to determine the location of the ischemic lesion and the etiology of ischemic
stroke. The characteristics of pain were recorded and analyzed.
Results: Ischemic lesions of patients who experienced pain mimicking TN were located in the lateral medulla oblongata (n=6), nerve
root entry zoo (n=2), and areas involved with the spinal trigeminal tract (n=1) in the pons. Half of the instances of pain induced by
medullary ischemic stroke occurred prior to the stroke onset. The branch of V1 was exclusively involved in patients with lateral
medullary infarction and the branches of V2 and V3 were typically involved in patients with pontine infarction. The pain was relieved
spontaneously (n=4, 44.4%) or was controlled with drugs for neuropathic pain treatment (n=5, 55.5%).
Conclusion: Half of the instances of pain induced by medullary ischemic stroke occurred prior to the stroke onset. Pain mimicking
TN might be a premonitory symptom of the medullary ischemic stroke. Pain mimicking TN induced by brainstem infarction has
a good prognosis.
Keywords: trigeminal neuralgia, lateral medullary infarction, pontine infarction, brainstem infarction, ischemic stroke

Introduction
Trigeminal neuralgia (TN) is characterized by recurrent, unilateral facial pain restricted to the trigeminal distribution that
is precipitated by innocuous stimuli; TN is abrupt in onset and termination, brief (lasting for 1 second to 2 minutes), and
is severe in intensity with an electric shock-like, stabbing-like quality.1,2 TN is classified into classical, secondary, and
idiopathic subtypes based on the etiology.3 The secondary type, accounting for approximately 15% of cases, is
attributable to an identifiable neurological disease, such as cerebellopontine angle tumor, arteriovenous malformation,
and multiple sclerosis other than trigeminal NVC.3 TN, as a symptom of the neurological diseases mentioned above, is
named as symptomatic TN and is caused by pathology of the peripheral trigeminal nerve and brain stem.3 Lesions
centered in the intra-pontine trigeminal primary afferents between the trigeminal nerve root entry zone (NREZ) and the
trigeminal nuclei were significantly associated with symptomatic TN in patients with multiple sclerosis (MS).4

Cases of pain mimicking TN induced by ischemic stroke in the brainstem have been sparsely reported since 1996.5,6

Ischemic stroke of the brainstem is another neurological disease underlying secondary TN. Facial pain is considered to be
a feature of lateral medullary syndrome and is present in 29–50% of patients with Wallenberg syndrome,7,8 and cases of
patients with pain mimicking TN caused by lateral medullary ischemic stroke have been reported in the past 20 years.5,9–13

Cases of pain mimicking TN induced by pontine ischemic stroke were much less frequently reported than cases induced by
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lateral medullary infarction, and most ischemic lesions in the pons associated with the pain were located in or adjacent to the
area of the trigeminal NREZ.14–18

The anatomy of the trigeminal sensory system19 is the basement of the development of pain mimicking TN in patients
with pontine or medullary ischemic stroke. The central axons of the neuron within the gasserian ganglion form the dorsal
sensory root and extend into the pons through the area of the NREZ. The fibers carry pain and temperature afferents
coalescing in the dorsomedial pons and turn caudally to form the spinal trigeminal tract. The spinal trigeminal tract
courses just under the lateral surface of the pons and medulla and extends to the upper cervical cord. Along its caudal
course through the pons and medulla, the spinal trigeminal tract terminals synapse on neurons of the spinal trigeminal
nucleus. The spinal trigeminal nucleus lies just medial to the spinal trigeminal tract throughout its course. We supposed
that the involvement of the NREZ, intra-pontine nerve fibers extending from NREZ to the dorsomedial pons adjacent to
trigeminal sensory nucleus, spinal trigeminal tract (both pontine and medullary), and spinal trigeminal nucleus resulted in
the occurrence of pain mimicking TN.

In most cases of pain associated with ischemic stroke in the medulla oblongata or pons, the pain event started at the
onset of or after the indexed stroke. A few cases have been reported as instances of pain starting hours or days before the
stroke onset.13,20 A recent study implied that a newly discovered type of headache that occurs during the week before
stroke is considered to be a warning symptom of ischemic stroke.21,22 In this study, we consecutively enrolled patients
with acute ischemic stroke in medulla oblongata or pons who experienced pain mimicking TN between 1 week before
stroke onset and 2 weeks after stroke to investigate the characteristics and courses of symptomatic TN induced by acute
ischemic stroke in the brainstem. The location of ischemic lesions associated with the pain was determined in the study.

Materials and Methods
We consecutively screened 62 patients with acute ischemic stroke (within 72 hours to the stroke onset) in the medulla
oblongata or pons from the inpatient department of neurology in Beijing Tiantan Hospital between August 2020 and
November 2021. The mean screening time to the stroke onset was 45.09±17.85 hours. Patients with concomitant ischemic
lesions in the supratentorial cerebral structure or mesencephalon were excluded (n=3). Additional exclusion criteria
included a history of facial pain or possible TN 1 week before the stroke onset; other concomitant other neurological
disease, such as brain tumor, multiple sclerosis, arteriovenous malformation, epilepsy or antiepileptic drugs treatment, and
no consent for follow-up (n=4). The symptom of TN was recognized according to the latest definition provided by the
International Headache Society.1 Fifty-five patients (21 patients with medullary ischemic stroke, 34 patients with pontine
ischemic stroke) were visited at admission and 14±2 days during the hospital stay to screen for patients who presented pain
mimicking TN. At last, nine patients experienced mimicking TN between 1 week before stroke onset and 2 weeks after
stroke, and were followed up at 3 months after stroke onset to evaluate the prognosis of the pain (Figure 1).

Demographic and clinical information associated with ischemic stroke and the symptoms of pain mimicking TN were
recorded at admission and during the hospital stay. All patients enrolled in the study underwent magnetic resonance imaging
(MRI) and 3D time-of-flight magnetic resonance angiography (MRA) scans within 24 hours of arrival at the emergency
department and before the admission. Sequences included T1 weighted, T2 weighted, T2 weighted fluid attenuated inversion
recovery (FLAIR), diffusion-weighted imaging (DWI), and apparent diffusion coefficient (ADC) to locate the ischemic lesion
and to detect trigeminal neurovascular compression (NVC) and other possible neurological causes of symptomatic TN. High
resolutionMRA and computed tomography angiography (CTA) were conducted in patients to determine the angiopathy of the
criminal artery in some patients as needed. This study was conducted in accordance with the Declaration of Helsinki and
approved by the Ethics Committees of Beijing Tiantan Hospital and written informed consents were obtained from all patients.

The onset of stroke was defined as the time of the appearance of the symptoms of neurological impairment. The severity of
stroke was rated by the National Institutes of Health Stroke Scale (NIHSS).23 Symptomatic TN was classified into three
categories according to the timing of pain mimicking TN beginning: prior to stroke onset, simultaneously with symptoms of
neurological impairment, and post-stroke (pain presented after the neurological deficiency to its peak).24 The verbal numerical
rating scale (VNRS) was used to assess pain intensity, which was scored from “0 = no pain at all” to “10 = the worst imageable
pain”, at visits of admission, 14±2 days, and 3-month after the stroke onset in patients with pain mimicking TN. Termination of
pain was defined as pain free and did not require any medications for pain. Time of pain termination was recorded as 90 days
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after stroke onset in patients who still took medications to achieve pain control or relief at the 3-month follow-up. The duration
of pain was recorded as the time between pain initiation and the time of pain termination.

Statistical Analysis
Quantitative data are reported as the mean and standard deviation for normally distributed data and compared by t-tests
between patients with and without pain mimicking TN. The nonnormally distributed variables were described as median
and quantile, and were compared by non-parametric test between patients with and without pain mimicking TN, as well
as between patients with medullary ischemic stroke and patients with pontine ischemic stroke in those who experience
pain mimicking TN. Categorical variables are described by number and percentage and compared by crosstabs analyses
between patients with and without pain mimicking TN. A two-tailed probability value of P<0.05 was considered
statistically significant. Analyses were carried out using SPSS Version 23.

Figure 1 Flowchart of patients enrolled in the study.
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Results
A total of 55 patients with medullary ischemic stroke (n=21, 38.1%) and pontine ischemic stroke (n=34, 61.8%) were
visited at admission and 14±2 days after the stroke onset. Six of 21 (28.5%) and three of 34 (8.8%) patients with
medullary ischemic stroke and pontine ischemic stroke, respectively, reported suffering from pain mimicking TN
between 1 week before stroke and 2 weeks after stroke. The characteristics of patients with pain mimicking TN had
no significant difference with those patients without pain referring to age, gender, vascular risk factors, stroke severity,
and etiology (Table 1). The mean age of patients with pain mimicking TN was 57.22±14.93 years old, six (66.7%) of
them were male (Table 1). The detailed clinical information of the nine patients who presented with pain mimicking TN
between 1 week before stroke and 2 weeks after stroke is listed in Table 2.

Regions of ischemic lesions in patients with symptomatic TN included the lateral medulla oblongata in which the
spinal trigeminal tract and spinal trigeminal nucleus were involved (Figure 2A–S, Table 2), and pons in which intra-
pontine nerve fibers extended from NREZ to dorsomedial pons and the NREZ (Figure 3A-I, Table 2). The most common
etiology of ischemic stroke in the patients with pain mimicking TN was large artery atherosclerosis (n=5, 55.6%) and the
pathogenesis included large artery occlusion, perforating artery occlusion, and arterial-artery embolism. Other etiologies
of ischemic stroke were vertebral artery or posterior inferior cerebellar artery dissection (n=3, 33.3%) (Table 2, Figure 2I,
P, S) and cardiogenic embolism (n=1, 11.1%) (Table 2, Figures 2J–L). Some representative ischemic lesions in medulla
oblongata and pons that did not result in pain mimicking TN are also shown in Figures 2T–Y and 3J–R, respectively. The
lesion including ventral and medial medulla oblongata (Figure 2T and U), lateral medulla oblongata without spinal
trigeminal tract, and spinal trigeminal nucleus were involved (Figure 2W and X), along with ventral pons (Figure 3J and
K) and upper paramedian pons (Figure 3M and N). MR imaging showed an acute ischemic lesion in dorsomedial pons
adjacent to sensory nucleus of trigeminal nerve on DWI (Figure 3P) but no marked parenchymal hyperintensity on Flair
(Figure 3Q) in a patient with wake-up stroke without presentation of pain mimicking TN.

The median of the time window between initiation of a TN event and the stroke onset was 0 (−0.51, 2.0) days. The
longest time windows between the appearance of the pain and the onset of the indexed ischemic stroke event were 5 days
before the stroke onset and 4 days after the stroke onset (Figure 4A). There was no significant difference in the length of

Table 1 Characteristics of Patients with Acute Ischemic Stroke in the Pons and Medulla Oblongata Presenting
with and without Pain Mimicking TN

Variables Patients with TN
(n=9)

Patients without TN
(n=46)

P

Age (years, mean±SD) 57.22±14.93 61.28±11.05 0.346

Male, n (%) 6 (66.7) 33 (71.7) 1.000

Smoking, n (%) 5 (55.6) 31 (70.5) 0.631
Drinking, n (%) 2 (22.2) 20 (45.5) 0.359

Hypertension, n (%) 1 (55.6) 30 (68.2) 0.732

Diabetes mellitus, n (%) 4 (44.4) 22 (50.0) 0.761
Hyperlipidemia, n (%) 5 (55.6) 24 (54.5) 0.956

Coronary heart disease, n (%) 2 (22.2) 10 (22.7) 1.000

Atrial fibrillation, n (%) 1 (11.1) 2 (4.5) 0.477
History of headache, n (%) 1 (11.1) 10 (22.7) 0.740

History of stroke, n (%) 2 (22.2) 16 (36.4) 0.667

NIHSS score, median (Q1-Q3) 4.0 (3.0–5.0) 4.5 (2.25–7.0) 0.658
Location of the ischemic lesions, n (%) 0.122

Medulla oblongata 6 (66.7) 15 (32.6)

Pons 3 (33.3) 31 (67.4)
Etiology of ischemic stroke, n (%) 0.078

Large artery atherosclerosis 5 (55.6) 40 (87.0)

Others 4 (44.4) 6 (13.0)

Abbreviation: NIHSS, National Institutes of Health Stroke Scale.
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Table 2 Characteristics of the Pain Mimicking Trigeminal Neuralgia in Patients with Acute Ischemic Stroke in the Medulla Oblongata
and Pons

Cases Age
(Years)/
Gender

Time to the
Onset of
the
Ischemic
Stroke

Distributions Involved,
Frequency, Intensity,
Trigger, and Ipsilateral
Facial Sensation

Location
of the
Ischemic
Lesion

Affected
Artery and
Etiological
Classification
of Ischemic
Stroke

Treatment Duration of TN and
Outcomes

Medullary ischemic stroke

Case 1 64/Male 5 days before
the stroke
onset

V2, 3, abrupt sharp and
electric-like pain on the left
cheek, in cluster.
Spontaneous or triggered by
chewing. Lasted 10–20
seconds a time, more than 10
times daily. VNRS 8.
Hyperesthesia on V2, 3
distribution.

Left lateral
medulla

Left vertebral,
large artery
atherosclerosis

Gabapentin
and
oxcarbazepine

Pain relieved at 2 weeks
after stroke onset.
Frequency decreased to
7–8 times daily, VNRS 4.
Pain completely controlled
under taking Gabapentin
alone at 3-month follow-
up.

Case 2 65/Male 1 day before
the stroke
onset

V1, pinprick like pain on the
right forehead, lasted less
than 1 second, more than 10
attacks an hour. VNRS 7.
Hypoesthesia on V1
distribution.

Right
lateral
medulla

Right vertebral,
large artery
atherosclerosis

No treatment Lasted for 3–4 hours, pain
attack terminated before
the onset of stroke and no
pain attack during hospital
stay and 3-month follow-
up.

Case 3 43/Male 20 minutes
before the
stroke onset

V1–3, intense stabbing pain
on left face, cluster, lasted
about 1–2 minutes and with
5 minutes intermittence.
VNRS 8. Hypoesthesia on
V1–3 distribution.

Left lateral
medulla

Left vertebral,
artery
dissection

No treatment Pain attack terminated in 2
hours spontaneously.

Case 4 52/Male 8 hours after
the stroke
onset

V1, 2, sharp-stabbing
intermittent pain on the left
face, lasted several seconds,
6–8 times daily. VNRS 7.
Hypoesthesia on V1, 2
distributions.

Left lateral
medulla

Cardio-
embolism

Gabapentin Pain relieved at 2 weeks
after stroke onset.
Frequency decreased to
1–2 times daily and VNRS
3. Gabapentin withdrew
after 6 weeks of usage. No
pain attack at 3-month
follow-up.

Case 5 37/Male 2 days after
the stroke
onset

V1, 2, abrupt, sharp stabbing
pain on the right face, 4–6
times a day, lasted less than
1 second. Spontaneous or
triggered by tooth brushing.
VNRS 5. Hypoesthesia on V1
distribution.

Right
lateral
medulla

Posterior
inferior
cerebellar
artery
dissection

Refused
treatment

Pain relieved at 2 weeks
after stroke onset.
Frequency decreased to
1–2 times daily. VNRS 2.
Pain-free at 3-month
follow-up.

Case 6 38/
Female

2 days after
the stroke
onset

V1, stabbing and cutting pain
radiated toward left frontal
and periorbital region, lasted
for seconds. More than 10
times daily. VNRS 6.
Hyperesthesia on V1
distribution.

Left lateral
medulla

Left vertebral,
artery
dissection

Pregabalin Pain relieved at 2 weeks
after the stroke onset.
Frequency decreased to
4–5 times. VNRS 3.
Gabapentin withdrawn
after 4 weeks of usage. No
pain attack at 3-month
follow-up.

(Continued)
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this time window between patients with medullary ischemic stroke and those with pontine ischemic stroke [0.15 (−0.20,
2.0) vs 0 (0–4.0), P=0.435] (Figure 4B). According to the timing of the appearance of the pain mimicking TN relative to
the stroke onset, three, two, and four patients were classified as having TN events prior to, simultaneously with, and post
stroke symptoms, respectively (Figure 4C). Half of the instances of pain mimicking TN induced by medullary ischemic
stroke appeared prior to the stroke onset. The instances of pain mimicking TN started from 5 days to 20 minutes before
the stroke onset. The onset of pain in patients with pontine ischemic stroke occurred simultaneously with (n=2, 66.6%) or
post (n=1, 33.3%) stroke symptoms (Figure 4C).

The pain could be described as pinprick-like, electric shock-like, stabbing and radiation typical pain, and as
spontaneous or induced by touch, chewing, brushing, mouth opening, and wind blowing (Table 2). Four (44.4%) patients
had a trigger and 66.7% of patients experienced pain events more than 10 times daily. A duration per event of more than
2 minutes was occurred in only one patient with pontine ischemic stroke. The median of VNRS was 7.0 (6.5–8.0). The
majority of patients with symptomatic TN (n=7, 77.8%) exhibited involvement of more than one branch of the trigeminal
nerve (Table 3). The branch of V1 was exclusively involved in patients with medullary ischemic stroke (Figure 4E), and
the branches of V2 and V3 were typically involved in patients with pontine ischemic stroke (Figure 4F). All patients
enrolled in the study had sensory abnormalities in the face on the side ipsilateral to the pain mimicking TN. Symptomatic
mimic TN was accompanied by decreased acupuncture sensation (n=6, 66.7%) or hyperesthesia (n=3, 33.3%) in the area
in which the affected branches of the trigeminal nerve are distributed.

Table 2 (Continued).

Cases Age
(Years)/
Gender

Time to the
Onset of
the
Ischemic
Stroke

Distributions Involved,
Frequency, Intensity,
Trigger, and Ipsilateral
Facial Sensation

Location
of the
Ischemic
Lesion

Affected
Artery and
Etiological
Classification
of Ischemic
Stroke

Treatment Duration of TN and
Outcomes

Pontine ischemic stroke

Case 1 69/
Female

At the stroke
onset,
accompanied
neurological
impairment
symptoms

V2, 3, cutting and electric-like
pain on the right face, lasted
for seconds. More than 10
times an hour. Triggered by
talking or cold blow. VNRS 7.
Hyperesthesia on the V2, 3
distribution.

Right
pons,
intra-
pontine
nerve fiber
involved

Basal artery,
large artery
atherosclerosis,
perforating
artery occlusion

No treatment Lasted about 3 hours, no
pain attack during hospital
stays, 2-week and
3-month follow-up.

Case 2 73/
Female

At the stroke
onset,
accompanied
neurological
impairment
symptoms

V2, 3, sharp, electric-shock
like pain on the right face,
lasted for 1–2 minutes. More
than 10 times daily.
Spontaneous or triggered by
tooth brushing or chewing.
VNRS 7. Hypoesthesia on
the left V2, 3 distribution.

Right
pons,
NREZ and
intra-
pontine
nerve fiber
involved

Basal artery,
large artery
atherosclerosis

Gabapentin Pain relieved at 2 weeks
after the stroke onset.
Frequency decreased to
1–2 times and VNRS 3.
Pain free and gabapentin
withdrawn at 3-month
follow-up.

Case 3 74/Male 4 days after
the stroke
onset

V2, 3, sharp electric shock
like pain on the left face,
triggered by touch and
chewing, lasted for less than
a minute. 3 attacks per hour.
VNRS 8. Hypoesthesia on
V2, 3 distributions.

Right
pons,
NREZ and
intra-
pontine
nerve fiber
involved

Basal artery,
large artery
atherosclerosis,
perforating
artery occlusion

Gabapentin Pain controlled at 2 weeks
after the stroke onset by
gabapentin. Pain free and
gabapentin withdrawn at
3-month follow-up.

Abbreviations: VNRS, verbal numerical rating scale; NREZ, nerve root entry zone.
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Figure 2 Acute ischemic lesions in medulla oblongata and affected arteries in patients who presented with pain mimicking TN (A–S). (A–C) Case 1. (D–F) Case 2. (G–I)
Case 3. (J–L) Case 4. (M–P) Case 5. (Q–S) Case 6. Acute ischemic lesions in the medulla oblongata and affected arteries in two patients without presentations of pain
mimicking TN (T–Y). (T–V) A patient presented with Dejerine syndrome with an ischemic lesion in the left ventral and medial medulla oblongata due to a small vessel
occlusion. (W–Y) A patient with an acute ischemic stroke in the left lateral medulla oblongata. CTA of brain showed calcification of left vertebral artery (Y); the etiology of
stroke was determined as left vertebral artery atherosclerosis.

Figure 3 Acute ischemic lesions in the pons and affected arteries in the patients who presented with pain mimicking TN. (A–C) Case 1. (D–F) Case 2. (G–I) Case 3. Acute
ischemic lesions in the pons and affected arteries in three patients without presentations of pain mimicking TN (J–R). A patient with ischemic lesion in the left ventral pons
caused by basilar artery occlusion (J–L). A patient with ischemic lesion in the upper ventral paramedian pons due to basilar artery stenosis (M–O). A patient with wake-up
stroke accepted MR scan to evaluate the indication of the intravenous recombinant tissue plasminogen activator (rt-PA) thrombolytic therapy (P–R). The MR imaging
showed an acute ischemic lesion on DWI but no marked parenchymal hyperintensity on Flair. The etiology of the stroke was small vessel occlusion.
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Figure 4 Characteristics of pain mimicking TN in patients with acute ischemic stroke in the medulla oblongata and pons. (A) Timing of the pain started and eliminated
relative to the stroke onset. (B) Timing of pain started and eliminated relative to the stroke onset in patients with medullary ischemic stroke and in patients with pontine
ischemic stroke. (C) The category of pain according to the time of pain started to the stroke onset in patients with medullary ischemic stroke and in patients with pontine
ischemic stroke. (D) Duration of the pain in patients with medullary ischemic stroke and in patients with pontine ischemic stroke. (E) The percentage of branches of the
trigeminal nerve involved in the pain in patients with acute ischemic stroke in the medullary oblongata. (F) The percentage of branches of trigeminal nerve involved in the
pain in patients with acute ischemic stroke in the pons.
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Regarding the prognosis of the symptomatic TN in patients with ischemic stroke in the brainstem, four (44.4%)
patients experienced spontaneous relief of pain lasting from minutes to 2 weeks, and one patient among them even
experienced pain resolution before stroke onset. Five (55.5%) patients had pain controlled or relieved by treatment with
pregabalin, oxcarbazepine, or gabapentin. Among patients who accepted drug therapy, one patient took two kinds of
medications for pain, and another four patients took one kind of medication to achieve pain control or acceptable
improvement. Only one patient continued taking medication to achieve pain control at the 3-month follow-up after the
stroke onset. The median number of days to pain termination after stroke onset in all patients enrolled in the study was
21.0 (0.1–52.5) (Figure 4A). Although patients with medullary ischemic stroke tended to experience pain termination
earlier than those with pontine ischemic stroke, the difference was not significant [20.5 (0.01–54.0) vs 45.0 (0.13–60.0),
P=0.439] (Figure 4B). The median of duration of the pain for all patients enrolled in the study was 19.0 (0.48–49.50)
days. The patients with medullary ischemic stroke had a tendency to experience a shorter duration of pain than that
experienced by patients with pontine infarction [18.5 (0.65–55.0) vs 45.0 (0.13–54.0), P=0.606] (Figure 4D). There was
no significant difference among patients categorized according to the timing of the appearance of mimic TN relative to
the stroke onset.

Discussion
In this study, we investigated nine of 55 patients with acute ischemic stroke in the medulla oblongata or pons who presented with
pain mimicking TN between 1 week before stroke onset and 2 weeks after stroke. Pain presented as paroxysmal attack in

Table 3 Characteristics of the Pain Mimicking TN in Patients with
Acute Ischemic Stroke in the Pons and Medulla Oblongata

Variables Total (n=9)

Timing of pain appeared, n (%)

Prior to stroke symptom 3 (33.3)

Simultaneously with stroke symptom 2 (22.2)
Post stroke symptom 4 (44.4)

Distribution of branches involved, n (%)

One branch 2 (22.2)
Two branches 6 (66.7)

Three branches 1 (11.1)
Spontaneous attacks only, n (%) 5 (55.6)

Duration of attacks (>2 min), n (%) 1 (11.1)

Frequency of attacks (>10 times daily), n (%) 6 (66.7)
VNRS, median (Q1–Q3) 7.0 (6.5–8.0)

Puncture sensation on the distribution, n (%)

Hyperesthesia 3 (33.3)
Hypoesthesia 6 (66.7)

Pharmacological intervention, n (%)

Without drug 4 (44.4)
One drug 4 (44.4)

Two or more drugs 1 (11.1)

Duration of the pain, n (%)
Less than 14 days 3 (33.3)

Between 14 days to 3 months 4 (44.4)

More than 3 months 2 (22.2)
Pain at 3 months after stroke onset, n (%)

Pain free 7 (77.8)

Pain relieved under pharmacological intervention 2 (22.2)

Abbreviations: NIHSS, National Institutes of Health Stroke Scale; VNRS, verbal numerical
rating scale.
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different areas in which the V1, V2, or V3 are distributed, occurred with or without a trigger, and accompanied a decreased or
increased acupuncture sensation. The symptoms of pain mimicking TN could appear prior to, simultaneously with, or post stroke
symptoms. The pain was relieved spontaneously or was controlled with drugs for neuropathic pain treatment. The majority of
patients experienced pain termination without pharmacological intervention at the 3-month follow-up after stroke onset.

Facial pain was reported in 50% (6 in 12 cases) of patients with Wallenberg syndrome along with a decrease in pain
and temperature sensation in the ipsilateral side of the face in a previous study.8 Symptomatic TN associated with
medullary infarction mainly involves the V1 branch of the trigeminal nerve, which is different from classical TN with the
branches of V2 and V3 commonly involved.8,25,26 In our study, six patients with acute ischemic stroke in the lateral
medulla reported events of pain mimicking TN. Vulnerability of the branch of V1 was also discovered in patients with
medullary ischemic stroke, 80% of them experienced neuralgia involved in the regions of V1 distributed and 20% of
them exhibited the V1 distribution solely affected. The frequency of V1 involvement in patients with acute medullary
ischemic stroke is much higher than that of classic TN (80% vs 28% for V1 involvement and 20% vs 4% for solely V1
involvement).26 The vulnerability of V1 distribution could be explained by the precise arrangement of fibers in the
descending course of spinal trigeminal tract: fibers originating from the V1 division are located most ventrally and
laterally in the tract, V2 division axons are intermediate, and V3 division axons are positioned posteriorly and medially in
the tract.19 Lateral medullary ischemic stroke is more likely to involve the lateral spinal trigeminal tract in which V1
division axons are located. The scope of pain mimicking TN in patients with pontine ischemic stroke was restricted to the
distribution of the branches V2 and V3, which is in line with the involvement observed in patients with classical TN.26

The ischemic lesions in or adjacent to the trigeminal NREZ might explain the vulnerability of the branches of V2 and V3.
The instance of pain started prior to, simultaneously with, or post stroke symptoms. Half of the instances of pain

mimicking TN induced by ischemic stroke in the medulla oblongata occurred prior to the onset of ischemic stroke
symptoms. The first-ever facial pain mimicking TN might be a warning symptom of medullary ischemic stroke,
especially in individuals with a high risk of cerebral vascular diseases. Pain induced by pontine ischemic stroke appeared
simultaneously with or post the stroke symptoms.

For a small number of facial, glossopharyngeal, and vagal nerve fibers, along with the V3 division axons which join
in the trigeminal spinal tract,19 it has been reported that facial autonomic symptoms12,20 and glossopharyngeal
neuralgia13 are concurrent with pain mimicking TN in patients with medullary infarction. In our study, four patients
presented with Horner syndrome, and no other facial autonomic symptoms or glossopharyngeal neuralgia were detected
in patients with acute medullary ischemic stroke.

Unlike four patients whose pain was relieved spontaneously, five patients experienced pain relief or control at 3-months after
stroke by treatment with oxcarbazepine, gabapentin, or pregabalin. All these medications used are the common pharmacological
treatment for patients with classical TN.27 Patients with pain mimicking TN lasting for more than 3 months could be classified as
exhibiting central post-stroke pain.2 Amitriptyline and lamotrigine were considered are the first choice for treatment of patients
with central post-stroke pain.28 The effectiveness of amitriptyline or lamotrigine in treating patients with pain mimicking TN
induced by brainstem ischemic stroke needed to be further studied. For those unable to tolerate medication side-effects or
interactions, surgical intervention may be considered.6

There are some limitations to this study. Pain mimicking TN is a rare symptom in patients with acute ischemic stroke
in the brainstem. The number of patients enrolled in the study was small. The small sample size of the study limited the
statistical analysis and might result in bias in the results. A multicenter study is necessary to investigate the mechanisms
of and optimal therapy for symptomatic TN in patients with ischemic stroke in the brainstem.

Conclusion
Symptomatic TN may appear prior to, simultaneously with, or post stroke symptom in patients with medullary ischemic
stroke and pontine ischemic stroke. Half of pain mimicking TN induced by medullary ischemic stroke appeared prior to
the stroke onset. Pain mimicking TN might be a premonitory symptom of the medullary ischemic stroke. Patients who
without a history of facial pain and at high risk of cerebrovascular disease, presenting with pain mimicking TN should be
treated with caution. Pain mimicking TN induced by ischemic stroke in the brainstem has a good prognosis, and most of
the symptoms can be relieved spontaneously or by drug treatment.
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