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BACKGROUND Vaccines against coronavirus disease 2019 have a high level of efficacy and safety across all populations. However, numerous case
series have been published on neurological disorders, including Bell’s palsy, Guillain-Barre syndrome, transverse myelitis, and multiple sclerosis. The
authors presented a case of trigeminal neuropathy after coronavirus vaccination in a patient who had undergone microvascular decompression (MVD)
for trigeminal neuralgia (TN).

OBSERVATIONS A 77-year-old woman presented with acute trigeminal neuropathy after receiving a Pfizer-BioNtech vaccination (tozinameran)
against severe acute respiratory syndrome coronavirus 2. The patient had undergone MVD for TN and the facial pain completely disappeared. One
month later, she received the first injection of the tozinameran vaccine. Twelve hours after vaccination, she presented with numbness and pain induced
by touching any place on the entire right face. No eruption was observed on her face. The serum herpes zoster virus antibodies were confirmed within
the normal range. Magnetic resonance imaging revealed no abnormalities. The authors suspected a right trigeminal neuropathy after vaccination.
Administration of carbamazepine and pregabalin improved TN but facial numbness persisted, especially in the mandibular division.

LESSONS The coronavirus is a possible etiology of secondary trigeminal neuropathy in the case of MVD for TN.
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In March 2020, the World Health Organization declared coronavi-
rus disease 2019 (COVID-19) as a pandemic. Severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2) causes serious morbidity
and mortality. To prevent infection, scientists have developed vac-
cines and administered them to people worldwide.1,2 These vaccines
often use mRNA, such as those developed by Pfizer-BioNtech or
Moderna.1,2 They did not show serious adverse effects in ongoing
phase III clinical trials,1,2 and there was a high level of efficacy and
safety across all populations although many side effects of neurologi-
cal involvements have been shown.1,2 The complications included
Bell’s palsy,3 Guillain-Barre syndrome,4 transverse myelitis,5 and mul-
tiple sclerosis.6 However, the incidence is not well known. Herein, we
describe a case of acute trigeminal neuropathy after receiving a

Pfizer-BioNtech vaccination (tozinameran) against SARS-CoV-2 in a
patient who had undergone microvascular decompression (MVD) for
trigeminal neuralgia (TN).

Illustrative Case
This case involves a 77-year-old woman with a medical history of

hypertension and hyperlipidemia and no surgical history. Three years
ago, she began to experience electric shock and pain on the right side
of her face, especially in the mandibular area of the trigeminal nerve.
Painful attacks were observed five to six times a day when the patient
ate or touched her face. Medication was administered, but it was not
effective enough for her. As a result, she decided to receive surgery,
and MVD for TN was performed. In surgery, the superior cerebellar

ABBREVIATIONS COVID-19 = coronavirus disease 2019; MRI = magnetic resonance imaging; MVD = microvascular decompression; SARS-CoV-2 = severe acute
respiratory syndrome coronavirus 2; TN = trigeminal neuralgia.
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artery that compressed the right trigeminal nerve was moved and fixed
to the cerebellar tentorium. Adequate decompression of the right tri-
geminal nerve was confirmed. After surgery, the facial pain completely
disappeared and she was discharged 7 days after surgery without any
drugs. One month after the surgery, she received the first injection of
tozinameran vaccine in the right deltoid. Twelve hours after the injec-
tion, she presented with numbness and pain on the right side of her
face, including the ophthalmic area through the mandibular divisions of
the trigeminal nerve. She had no prior drug allergy or adverse reac-
tions to previous vaccinations. Nonetheless, there was hypesthesia
throughout the right side of her face to a greater degree over the man-
dibular division than in other regions. Severe electric facial pain was
also noted over the ophthalmic area. There were no other systemic
symptoms. No eruption was observed on the face or the auricular
region over the clinical course. According to these observations, we
assumed that results for herpes infection testing may be negative.
Magnetic resonance imaging (MRI) of the brain revealed no abnormali-
ties around the trigeminal nerve, excluding cerebral infarction, multiple
sclerosis, and granulation tissue formation around the nerve. Later, we
confirmed that the examination of serum varicella and herpes zoster
virus antibodies titer on day 14 after vaccination was in the normal
range. We suspected right trigeminal neuropathy after tozinameran
vaccination. Figure 1 shows the clinical course of this case. Pregabalin
was administered to reduce facial pain. The daily dose of pregabalin
was increased from 150 to 300 mg because of no response within
2 weeks of starting the medication. Therefore, we added 300 mg of
carbamazepine per day. To evaluate the response, the time course of
pain and numbness was evaluated by the percentage of relief7 for
5 months (Fig. 1). As a result, the facial pain improved, but the facial
numbness persisted despite treatment. Five months after vaccination,
the numbness was gradually reduced except for the mandibular divi-
sion. However, we will continue observing the patient in the outpatient
unit.

Discussion
Observations

The frequency of trigeminal neuropathy after coronavirus vacci-
nation seems to be extremely rare.8,9 To date, only two cases of tri-
geminal neuropathy have been reported after vaccination against
COVID-19, one with TN without facial sensory disturbance and the
other with facial sensory disturbance (Table 1). Narasimhalu et al.8

reported the first case of trigeminal neuritis with cervical radiculitis
that occurred 3 hours after vaccination (Pfizer-BioNtech). The symp-
toms included numbness, swelling, and pain over the left side of
the face and neck. MRI findings of the left trigeminal nerve revealed
abnormal asymmetrical thickening. In this study, MRI showed no
abnormal findings, but contrast enhancement study should have
been used. In this report, initially, pregabalin was administered but the
pain persisted. As a result, the patient was treated with prednisolone
and has shown improvement. Considering the clinical features, this
reported case is similar to our case because of the facial numbness.
Prednisolone should have been used in our case as well. Kaya and
Kaya9 described the second case in which the patient presented with
right TN without facial numbness 3 days after injection. The entire
face was painful, and MRI did not show a remarkable change. How-
ever, the authors also chose steroids as a treatment. They speculated
that the presence or absence of numbness may be due to the degree
of nerve damage. In this study, the facial pain improved with carba-
mazepine and pregabalin but the numbness did not. However, we
should have considered administering steroids. Three patients, includ-
ing our case, had no significant medical history. In all three cases, the
time between vaccination and onset of symptoms was short, which
may indicate an immune-mediated inflammatory response mechanism
because it needs less time compared to molecular mimicry.8,10

The first differential diagnosis was trigeminal neuropathy due to
herpes infection. Facial eruption and serum antibody titer can differen-
tiate herpes infection. The recurrence of TN due to postoperative
adhesions around the nerve is also possible. Other causes include
cerebral infarction and multiple sclerosis. MRI may be useful to rule
out these conditions. However, based on our test results, we strongly
suspected a vaccine-induced trigeminal neuropathy. The symptom
happened suddenly, 12 hours after vaccination. The affected area
was not only the mandibular division but the entire right side of the
face, with the predominance of numbness rather than pain. It was
determined that it was not a recurrence of TN. However, there have
been no other reports of trigeminal neuropathy caused by vaccination
after MVD for TN. Additionally, Molina-Gil et al.11 reported a case of
COVID-19 infection presenting with TN. TN appeared earlier than
respiratory symptoms due to COVID infection. The facial pain area
was the right ophthalmic division without numbness. TN was improved
by administrating abandon, a COVID treatment.

There are numerous reports about neurological complications of
vaccinations against COVID-19.3–6,8,9,11 The mechanism behind
these complications is not fully elucidated. Some researchers sug-
gest that headache and facial pain occur when COVID-19 invades
the central nervous system retrogradely by binding to angiotensin-
converting enzyme type 2 receptors in the terminal branch of the tri-
geminal nerve that resides in the nasal mucosa.12 Others propose
an indirect activation of the trigeminal-vascular system by a cytokine
cascade.13 In this study, it is too early to say whether the patient
had received MVD and an immunological reaction was involved or
whether the patient was prone to trigeminal neuropathy due to dam-
age to the surface of the trigeminal nerve caused by MVD. How-
ever, more studies are required to clarify the pathophysiology of
trigeminal neuropathy after vaccination against COVID-19.8,9 There
are currently no critical guidelines for vaccination in the postopera-
tive situation. The vaccine decision will be made based on an indi-
vidual’s condition. In this study, the surgery was completed without
any problems, the general condition was stable, and the vaccination

FIG. 1. Clinical course of the present case. The time course of pain and
numbness was evaluated by the percentage of relief. CBZ5 carbamaze-
pine; PGB5 pregabalin.
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was approved. We recommend that vaccination should be given
with great care, especially in postoperative cases of TN.

Lessons
Trigeminal neuropathy can be caused by the coronavirus vac-

cine. Furthermore, in patients who have undergone MVD for TN,
the vaccination may cause trigeminal neuropathy, so careful obser-
vation is necessary. Steroids may be an option for treatment.
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TABLE 1. Summary of the cases presented with trigeminal neuropathy after the vaccination against COVID-19

Authors Age (yrs)/Sex History
Time to

Onset (hrs)
Facial

Numbness Facial Pain Affected Area
Other

Neurological Sx Tx

Kaya & Kaya, 20219 45/F None 72 – 1 V1-V3 NP PGB, PSL

Narasimhalu et al., 20218 52/F DM HT HL,
scoliosis

3 1 1 V1-V3 Cervical,
radiculitis

PGB, PSL

Present case 77/F HT HL 12 1 1 V1-V3 NP PGB, CBZ

CBZ 5 carbamazepine; DM 5 diabetes mellitus; HL 5 hyperlipidemia; HT 5 hypertension; NP 5 nothing particular; PGB 5 pregabalin; PSL 5 prednisolone;
Sx 5 symptom; Tx 5 treatment; V1 5 ophthalmic division of trigeminal nerve; V2 5 maxillary division of trigeminal nerve; V3 5 mandibular division of trigeminal nerve.
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