Case Reports in Health and Medicine
Case Report

Open Access

Clinical case: Tongue
hypoesthesia in Adults after
Administration of the mRNA
COVID-19 Vaccine in the United
States
Yuliya Modna*, Dev Shah, Tyler Young and Alexandra Frazier
Trinity Medical Sciences University, Saint Vincent and the Grenadines,
Baltimore, USA
*Corresponding author: Yuliya Modna, Email: ymodna@tmsu.edu.vc
Received: 17 June 2022; Accepted: 05 July 2022; Published: 08 July 2022

Abstract
Three COVID-19 vaccines are available in the United States
under Emergency Use Authorization. Not all of the side effects of
these vaccines are still known. The potential association between
COVID-19 vaccines and serious neurological adverse events has not
been confirmed or excluded yet. We present a case report of a 58-yearold man who developed persistent tongue hypoesthesia following the
administration of the mRNA COVID-19 vaccine (Moderna), a unique
side effect that was not mentioned before in any published case report or
journal articles from the United States to the best of our knowledge. The
patient in this clinical case had tongue hypoesthesia after administration
of the first dose of Moderna vaccine, and the second dose caused the
hypoesthesia to grow in size on his tongue. The hypoesthesia decreased
to the original area of hypoesthesia three weeks after the administration
of the second dose of the Moderna Vaccine. The patient reported that
over the course of the year the circle of numbness has grown and
shrunk back down to the 7.4 cm2 circle, but has never gotten smaller
than the original circle of numbness. The hypoesthesia still remains
on the patient’s tongue. While the adverse effect of tongue paresthesia
following the COVID-19 vaccine in the USA is a rare side-effect, it
is interesting to observe, considering its long-lasting effects. Several
pathogenic mechanisms, like molecular mimicry, direct neurotoxicity,
and aberrant immune reactions, have been recognized to explain the
neurological complication associated with vaccines. Large prospective
studies are required to prove or disprove the association between such
adverse effects and the COVID-19 vaccine. If such association is
established, then discovering the related potential mechanism will be
important for the prevention and management of the condition.
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Background
Three COVID-19 vaccines are available in the United States under
Emergency Use Authorization (EUA). Among them, Pfizer-BioNTech
(Comirnaty) and Moderna (Spikevax) are mRNA vaccines while
Johnson & Johnson’s (Janssen) is a virus vector vaccine. mRNA vaccines
deliver antigen-encoding mRNA molecules to the cytosol of the host’s
target cells. Host cells use this genetic material to make severe acute

respiratory syndrome coronavirus 2 (SARS-CoV-2) alarm protein which
is recognized by the immune system to trigger a response to fight off
SARS-CoV-2 in the future [1]. In another type of vaccine, a virus vector
is used to deliver SARS-CoV-2 genetic material to the host cells for the
production of alarm protein thereby activating the immune response to
prevent future COVID-19 infection [2]. These vaccines were authorized
by the U.S. Food and Drug Administration (FDA) for emergency use
on the “best available evidence,” rather than waiting for comprehensive
analysis of all data, which may take years. Therefore, not all of the side
effects of these vaccines are still known. Data available to date clearly
demonstrate that the benefits of these vaccines still outweigh potential
adverse effects. However, some serious adverse events of COVID-19
vaccines have been reported in a minority of cases. Neurological adverse
events following COVID-19 vaccination are generally mild and transient
and can be associated with autoimmune disorders. The World Health
Organization listed Guillain-Barré syndrome, seizures, anaphylaxis,
syncope, encephalitis, thrombocytopenia, vasculitis, and Bell’s palsy as
serious neurologic adverse events. In Mexico among 704 003 subjects
who received first doses of the Pfizer-BioNTech mRNA COVID-19
vaccine, 6536 adverse events following immunization were recorded.
Among those, 4258 (65%) had at least one neurologic manifestation, but
99.6% of them are mild and transient and were presented in forms of
headache (62·2%), transient sensory symptoms (3·5%), and weakness
(1%). In this study, there were only 17 serious adverse events, seizures
(7), functional syndromes (4), Guillain-Barré syndrome (3), and
transverse myelitis (2) [3].
Despite this information, the exact pathogenesis of the neurologic
manifestations remains speculative. We present a case report of a 58-yearold man who developed persistent tongue hypoesthesia following the
administration of the mRNA COVID-19 vaccine (Moderna), a unique
side effect that was not mentioned before in any published case report
or journal articles from the United States to the best of our knowledge.

Case Report
A 58-year-old Caucasian male with a past medical history of
controlled hypertension since the age of 22 presented to the primary
care facility in Nampa, Idaho, United States to receive the first dose
of the COVID-19 vaccine. He was oriented to person place time and
event. On physical exam, his blood pressure was 123/78. His current
medications are 10 mg of lisinopril daily. He is currently allergic to
Phenylpropanolamine, Doxycycline, Gluten, and Hymenoptera. He
received the Moderna vaccine on April 4, 2021. Within 24 hours after
receiving the first dose of the Moderna vaccine, his tongue became
numb. Initially, the entire tongue felt numb, but then over the next
month translated to become a 7.4 cm2 circle of numbness in the central
dorsal surface nearly midline of the tongue. After the second dose of the
Moderna vaccine, on May 5, 2021, the 7.4 cm2 circle of numbness in
the center of his tongue grew to encompass the entire tongue again. The
numbness then translated back to the same 7.4 cm2 circle three weeks
after the second dose.
He had no previous history of any symptoms related to
neurological disorders or autoimmune diseases. We performed the
clinical neurological examination which showed normal gait; no
pronator drift; negative Romberg, Kernig’s, Brudzinski’s, and Babinski
tests. Sensation to temperature, pain, touch, and vibration in all limbs
were intact. Extensor and flexor muscle strength in all the limbs were
found to be 5/5, and reflexes were 2+ and symmetric. All cranial nerve
functions were found to be intact with the notable exception of sensory
loss to touch and pinprick stimuli on the affected area of the tongue (7.4
cm2 circle in the central dorsal surface). The taste sensation was found
intact throughout the tongue, except for the decreased taste of sour
substances. There were no areas of depapillation on the tongue surface.
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During the follow-up visit on May 26, 2022, the patient reported
that he continued to experience numbness in the same area of the tongue
but described the persistent presence of taste sensation. The results of
the repeated neurological examination were similar to the previous one.
Thus, we found that over the course of the year the circle of numbness
has grown and shrunk back down to the 7.4 cm2 circle, but has never
gotten smaller than the original circle of numbness.

Discussion
Some neurological complications have previously been reported in
association with SARS-CoV-2 infection itself [4-8] but neuropathies
after vaccination are a rare event. Some reported complications
related to cranial nerve involvement after COVID-19 vaccines include
facial palsy, olfactory dysfunction, abducent nerve palsy, otologic
manifestations, and acute vision loss [9-13]. Development of left
trigeminal neuritis presenting numbness to a greater degree over the
mandibular (V3) division in a 52-year-old female after 3 hours of
receiving 1st dose Pfizer-BioNTech vaccine that persisted even after
6 weeks has been reported from Singapore. MRI of the trigeminal
nerve in this patient revealed an abnormal asymmetric thickening and
robust perineural sheath enhancement of the V3 segment of the left
trigeminal nerve [14]. With some similarity to this case, we presented
a case that developed post-vaccination tongue hypoesthesia with no
other causation that persisted for more than a year. We also used data
collected by the Vaccine Adverse Event Reporting System (VAERS) to
determine if there were other reported cases from the United States of
America (USA) similar to the one discussed previously [15].
As of March 14, 2022, there were a total of 532 cases of tongue
paresthesia in the USA that occurred after a COVID-19 vaccine
(Janssen, Moderna, or Pfizer-BioNTech) out of a total of 799,393
COVID-19 vaccines in the USA associated with adverse reactions
since 2021 (0.067%). Out of the 532 cases of tongue paresthesia,
6.02% were associated with the Janssen vaccine (n=32), 40.60% with
Moderna (n=216), and 53.38% with Pfizer-BioNTech (n=284) (Figure
1A). These numbers are consistent with the distribution of the total
number of reported adverse effects following COVID-19 vaccines from
the United States’ VAERS database, with 8.46% of patients having
received Janssen (n=67662), 45.42% with Moderna (n=363114), and
46.11% with Pfizer-BioNTech (n=368617) (Figure 1B). If we compare
the number of reported tongue paresthesia cases of one of the three
vaccines to the total number of patients who received that same
vaccine, we see that tongue paresthesia is associated with 0.05% of
all Janssen vaccinations, 0.06% with all Moderna vaccinations, and
0.08% with all Pfizer-BioNTech vaccinations. A Chi-square and post
hoc analysis demonstrated there is a significant association between
the presence of reported tongue paresthesia and the type of COVID-19
vaccine administered in the USA (X2 (2, N=799393) = 12.765, p
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<0.005)), suggesting that the reported tongue paresthesia would not
have occurred if the individuals did not receive the Moderna vaccine
(F(2,799392) = -26, p <0.005)).
In addition to observing differences in the distribution of the three
COVID-19 vaccines in the USA, we also investigated the difference in
frequency of adverse reactions between men and women in the USA.
Interestingly, 84.23% of the reported tongue paresthesia occurred in
women (n=438) while only 15.77% (n=82) occurred in men (t(2)=1.87,
p=0.07) (Figure 2A). Following a COVID-19 vaccine in the United
States, 68.74% of the total reported adverse reactions occurred in
women (n=529805) and 31.26% occurred in men (n=240888) (Figure
2B).
The reason for these differences could be due to the fact that
vaccines inherently react differently in woman. Eighty percentage of
all individuals affected by autoimmune disorders tends to be woman
due to variation within the sex chromosomes (XX) and changing
hormonal climate from puberty to menopause which influences the
production inflammatory cytokines [16]. If such changes are triggered
to develop of neurological symptoms in woman after the administration
of COVID-19 vaccines needs to be confirmed. However, no history of
autoimmune diseases in the patient and his family in our reported case
suggests some other unidentified causes for this symptom. A behavioral
difference in which women are more likely to report side effects of
vaccines could be another reason for gender differences observed in
reported case of tongue paresthesia [17].
In addition to differences in types of vaccine and gender in reporting
adverse reactions following a COVID-19 vaccine in the USA, there is
also an interesting trend in regards to age distribution. Of the total 532
reported incidents of tongue paresthesia following a COVID-19 vaccine
in the USA, 482 cases also mentioned their age. 192 of these 482 had
received the Moderna COVID-19 vaccine and 18.23% of them were
between the ages of 30-39 years old (n=35), 21.35% were between the
ages of 40-49 years old (n=41), and 19.27% were between the ages of
50-59 years-old (n=37) (Figure 3. Table 1). One possible explanation
for this observation is that the age range of 30-59 encompasses a large
majority of the working class in the United States, of which many were
required by their jobs to receive a COVID-19 vaccination. Another
reason for the increase in COVID-19 vaccines in this age group,
therefore resulting in more adverse reactions, is that this demographic
may be more likely to travel by air or train, for pleasure or work,
resulting in them obtaining the COVID-19 vaccine more frequently
than other age groups. Though some autoimmune neurological
disorders like multiple sclerosis (MS) usually appears between ages 20
and 40, the development of post vaccination neurological symptoms in
30-59 years of age group with or without family history of autoimmune
diseases needs further study to establish a relationship [18].

Figure 1: Percentage of Reported Adverse Reactions Following Janssen, Moderna, and Pfizer-BioNTech COVID-19 Vaccinations in the USA.
A. Adverse Reaction of Tongue Paresthesia in the USA Since 2021 Grouped by COVID-19 Vaccine. B. Total Adverse Reactions Following
COVID-19 Vaccine in the USA Since 2021.
Citation: Modna Y, Shah D, Young T, et al. Clinical case: Tongue hypoesthesia in Adults after Administration of the mRNA COVID-19 Vaccine
in the United States. Case Rep Health Med 2022; 3:004.

Modna Y, et al.

Volume 3, Issue 2

Case Rep Health Med 2022; 3:004

Figure 2: Percentage of Reported Adverse Reactions Following Janssen, Moderna, and Pfizer-BioNTech COVID-19 Vaccinations in the USA,
Grouped by Sex. A. Adverse Reaction of Tongue Paresthesia Following A COVID-19 Vaccine in the USA Grouped by Sex. B. Total Adverse
Reactions Following A COVID-19 Vaccine in the USA Grouped by Sex.

Figure 3: Adverse Reaction of Tongue Paresthesia Following a COVID-19 Vaccine in the USA, Grouped by Age and Vaccine Subtype.
Table 1: Distribution of Tongue Paresthesia Following A COVID-19 Vaccine by Age (in Years) in the USA.

Table 2: Distribution of Tongue Paresthesia Following A COVID-19 Vaccine by Age (in Years), Sex, and Vaccine Subtype in the USA.

While the adverse effect of tongue paresthesia following the
COVID-19 vaccine in the USA is a rare side-effect, it is interesting
to observe, considering its long-lasting effects. Several pathogenic
mechanisms, like molecular mimicry, direct neurotoxicity, and aberrant
immune reactions, have been recognized to explain the neurological

complication associated with vaccines [19]. Post-vaccination tongue
hypoesthesia described above indicates the potential functional
loss of lingual nerve or sensory receptors which has been gradually
limited to a small area (7.4 cm2) after encompassing the entire
tongue initially. Considering the ascribed mechanisms like molecular
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mimicry, neurotoxicity, and aberrant immune reactions for the possible
explanation of gradual reduction and persistent numbness in a specific
area, in this case, seems unclear. The likely presence of neural and/or
sensory receptor protein in some areas with higher affinity to crossreacting host antibodies or more susceptible to direct neurotoxicity
compared to other areas in the tongue could be interesting areas to
explore. Along with this, the consideration of vascular cause for
neurological manifestation should not be undermined.

Conclusion
The tongue hypoesthesia could be a possible neurological adverse
effect of COVID-19 vaccines. Large prospective studies are required to
prove or disprove the association between such adverse effects and the
COVID-19 vaccine. If such association is established, then discovering
the related potential mechanism will be important for the prevention
and management of the condition.

Limitations
The limitations of this report are that it is only cases that were
reported to VAERS, it was mostly women that reported the symptoms,
and that symptoms could have been misinterpreted by the nurse or
physician taking notes. This data only represents the United States.
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