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A B S T R A C T

Severe acute respiratory syndrome coronavirus 2 has spread globally. Vaccination for coronavirus disease
2019 (COVID-19) is anticipated to reduce morbidity and mortality. However, the safety of vaccines against
COVID-19 is a cause for concern and uncertainty, which leads to vaccine hesitancy. There have been some
self-reported questionnaire studies regarding adverse effects after COVID-19 vaccination; however, adverse
effects on the oral region are rare. In this report, we present one case of ulcers arising on the bilateral palate
mucosa following COVID-19 vaccination, which was suspected to be an adverse effect of vaccination.
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1. Introduction

Coronavirus disease 2019 (COVID-19) is caused by the novel
severe acute respiratory syndrome coronavirus 2, which has contin-
ued to spread globally since it was first reported in December 2019
[1]. The COVID-19 pandemic has adversely impacted social interac-
tions and has placed tremendous strain on healthcare resources [2].
Vaccination is one of the most effective measures for preventing the
spread of COVID-19 and the number of hospitalizations [3].

The United Kingdom became the first country to approve and dis-
tribute messenger ribonucleic acid (mRNA)-based vaccines on
December 2, 2020 [3]. Subsequently, the United States issued the
Emergency Use of Authorization for COVID-19 mRNA vaccines [3]. In
Japan, the Ministry of Health, Labor, and Welfare granted the “Special
Approval for Emergency on First COVID-19 Vaccine in Japan,” which
permitted the use of two mRNA vaccines in February 2021 and May
2021. Vaccination was first initiated among healthcare workers in
February 2021 [4].

However, there has been increasing concern regarding the poten-
tial adverse effects of COVID-19 mRNA vaccines. This has resulted in
vaccine hesitancy, which remains a major issue in many countries.
While healthcare professionals in Japan who initially received the
vaccination during the phase-in period (February to March) have
been closely monitored [4], there remains a dearth of data regarding
potential adverse events, especially those affecting the oral cavity.
Herein, we report a case in which ulcers on the bilateral palatal
mucosa were attributed to the administration of the mRNA-1273
COVID-19 vaccine.
2. Case report

A 58-year-old Japanese woman with no medical history was
referred to our hospital with bilateral palatal mucosal ulcers. She
received a second dose of the mRNA-1273 COVID-19 vaccine 20 d
earlier. On the day after the second vaccination, she experienced
transient mild fatigue and local pain at the injection site, and the
symptoms resolved the following day. However, she experienced
severe palatal mucosal pain 10 d after the second vaccination. The
patient was prescribed a steroid ointment, 4% lidocaine gel, and
sodium azulene sulfonate mouthwash at the otolaryngology clinic. As
her symptoms persisted, she subsequently sought treatment at a
dental clinic; however, due to the unknown origin of the ulcer, she
was referred to our hospital.

The patient did not have fatigue, respiratory symptoms, or a his-
tory of COVID-19. Intraoral examination revealed ulcers on the bilat-
eral palatal mucosa in the molar region (Fig. 1). The ulcers had well-
defined margins, and no masses were present. Odontogenic infection,
upper tooth mobility, Nikolsky’s signs, and other lesions were not
observed. No abnormalities were detected extraorally in the eyes,
skin, or vulva. We performed a blood test and a biopsy of the left
ulcer and instructed the patient to use a topical 4% lidocaine ointment
and acetaminophen (600 mg daily for 7 d).
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Fig. 1. Initial presentation of the ulcers on the bilateral palate mucosa in the molar region (mirror image).
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Histopathological examination indicated a nonspecific ulcer with-
out caseous necrosis; there were no signs of a tumor (Fig. 2). Immu-
nohistochemical staining confirmed the absence of human
immunodeficiency virus (HIV) type 1, cytomegalovirus, and Epstein
−Barr virus. Periodic acid-Schiff staining indicated the absence of
fungal infection. Laboratory tests were negative for white blood cells,
C-reactive protein, desmograin 1 and 3 antigens, bullous
Fig. 2. Histopathological examination of the ulcer demonstrating nonspecifi
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pemphigoid-180 antigen, HIV antigen, rapid plasma regain, and
tuberculosis. The pain was in remission 1 week later. At 7 days, the
ulcer and biopsy wound were almost completely healed, and the
patient’s eating difficulties were alleviated (Fig. 3). Thus, the patient’s
clinical presentation, course, and treatment outcome indicated that
the intraoral mucosal ulcers were due to the adverse effects of the
mRNA vaccine.
c features (hematoxylin and eosin stain; original magnification, £ 40).



Fig. 3. Intraoral photograph (mirror image) showing a resolving ulcer at 1 week after the initial examination.
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3. Discussion

As oral ulcers are often nonspecific, identification of a precipitat-
ing cause may be challenging [5]. Oral ulcers may be idiopathic (aph-
thous stomatitis) or attributed to infections, systemic disease,
trauma, or adverse drug reactions. While the ulcers in the present
case had a nonspecific appearance, they could be differentiated from
aphthous stomatitis, which presents with a central yellow necrotic
area surrounded by a distinctive red halo. Bacteria (tuberculosis or
syphilis), viral (human simplex virus, cytomegalovirus, or Epstein
−Barr virus), and deep fungal infections as well as immunity-related
diseases (pemphigus valgus, bullous pemphigoid, or Behcet’s disease)
were ruled out by laboratory tests. An adverse drug reaction was also
excluded as a potential cause of ulcers, as the patient was not taking
any medications. Therefore, we concluded that the ulcers were
caused by the adverse effects of the mRNA vaccine.

Coronavirus disease 19 vaccination has been associated with a
myriad of systemic and local adverse effects, some of which mimic
natural infections [6]. Prior studies have reported adverse effects in
the orofacial region, such as anaphylactoid, aphthous-like lesions,
bleeding gums, Bell’s palsy, and swelling of the lips, face, and throat
[7−10]. Among subjects administered the mRNA-1273 vaccine, 0.69%
and 0.23% exhibited intraoral swelling and bleeding gums, respec-
tively [7]. Oral ulcers were observed in 14% of the subjects adminis-
tered the BNT162b2 COVID-19 mRNA vaccine [8]. Meo et al. [9]
reported a higher rate of adverse effects with the mRNA-1273 vac-
cine compared to that of the BNT162b2 mRNA vaccine. Nevertheless,
the lack of reports on oral ulceration with the mRNA-1273 vaccine
may be due to the fact that the BNT162b2 mRNA vaccine is more fre-
quently used in most countries. Current evidence indicates that
adverse effects in the oral region are rare (fewer than 1 in 1000 vacci-
nations) [10] and self-limiting [11]. It has been reported that the
onset of adverse effects following mRNA vaccine administration may
appear up to 4 weeks later [8]. These findings should be interpreted
with caution, as they were based on self-reported questionnaires,
and some of these studies included information regarding mRNA
(BNT162b2, mRNA-1273) and viral vectors (AZD1222).
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Adverse mucosal effects have been reported for a wide range of
vaccines, including diphtheria, tetanus, cellular pertussis, polio, and
hepatitis B [6, 11, 12]. These studies have shown that oral ulceration
is associated with increased levels of local and systemic T helper type
1 cytokine (e.g., interferon-g) production. Our postulation that vacci-
nation was the cause of oral ulceration in the present case is sup-
ported by a recent study that reported similar increases in cytokines
(including interferon-g) following mRNA COVID-19 vaccine adminis-
tration [13].

Our case demonstrates that COVID-19 mRNA vaccines may be
associated with oral ulceration. Nevertheless, further surveillance is
required to clarify the frequency of this and other potential adverse
effects. Dentists’ knowledge of these orofacial manifestations will
improve the recognition, management, and reporting of vaccine-
related adverse effects [10]. It is desirable to increase the vaccination
rate and end the COVID-19 pandemic through elimination of vaccine
hesitancy by offering information about the adverse effects of vacci-
nation.
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