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Abstract
The infection with a new type of virus – severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
– called coronavirus disease 2019 (COVID-19) was first described in December 2019, in Wuhan, China. Due
to the gastrointestinal mucosa tropism of the virus, an attempt was made to describe the oral manifestations of the SARS-CoV-2 infection. Angiotensin-converting enzyme 2 (ACE2), which permits the attachment of the virus, is present also in the oral cavity. There are many symptoms in the oral cavity; among
them, the most prevalent ones are dysgeusia (taste disorders), oral pain, the exacerbation of autoimmune
diseases as well as the herpes simplex virus (HSV) and varicella zoster virus (VZV) infections. Ulcerations
and aphthous stomatitis are also often mentioned. The research shows that there are many oral symptoms
in COVID-19, but the coexistence with the main disease has not been fully stated and understood. There is
still no clearance on whether the oral symptoms are the manifestations of the disease or occur due to the
loss of the immune response. Therefore, further studies on this subject should be conducted.
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Introduction
The novel coronavirus pneumonia was first observed
in December 2019 in Wuhan, in the Hubei Province
of China. World Health Organization (WHO) named
the virus severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) and the disease – coronavirus disease
2019 (COVID-19). The most common symptoms are fever, cough, shortness of breath or difficulty in breathing,
fatigue, and muscle or body aches. Less common features,
such as headache, the loss of taste or smell, a sore throat,
diarrhea, and nausea or vomiting, may be present. The
severity of symptoms depends on the time of exposure to
the virus, the patient’s age and gender as well as the coexisting diseases. The contact and droplet modes of transmission of the virus are well known. The gastrointestinal
mucosa tropism of SARS-CoV-2 has been proven by bio
psies. Due to the presence of the virus in stool, gastrointes
tinal transmission is also possible.1–4
The COVID-19 virus binds to 2 main host cell receptors – angiotensin-converting enzyme 2 (ACE2) and
transmembrane protease serine 2 (also called transmembrane serine protease or TMPRSS2).2 The severity of the
coronavirus infection depends on many interactions, i.e.,
virus attachment, ACE2 receptor recognition, protease
cleaving, and membrane fusion. The ACE2 receptor is
highly expressed in the lung alveolar type 2 (AT2) cells,
the esophagus, and the epithelial cells of the ileum and the
colon. Apart from the above, ACE2 can also be found in
the absorptive enterocytes from the ileum and the colon.1
In the oral cavity, those receptors are present mostly on
the tongue and in the salivary glands.3 They also occur
in the nasopharynx, oral and nasal mucosa.4 The course
of infection is based on viral coagulopathy, which includes
the consumption of platelets, thrombin and increased fibrin degradation products. The specific mechanism(s)
of this phenomenon has not been fully understood. The
treatment modalities have not been stated either.2 It is
also a well-known fact that patients with autoimmune
diseases are predisposed to the SARS-CoV-2 infection.5
Nostril and throat swab are the most common diagnostic tools. The molecular polymerase chain reaction (PCR)
tests enable finding the SARS-CoV-2 genes. In 42.9–81.8%
of patients with a negative throat swab, the result might
be positive when the probe is taken from the stool.6
The aim of this review was to briefly present the possible symptoms of COVID-19 in the oral cavity.

Material and methods
The PubMed database was searched to achieve the recent information, dating from December 2019 to October
2020. The key words were: ‘COVID-19’ and ‘oral cavity
manifestations’. Eighty-nine articles were found; among
them, only 68 were full-text articles and referred to the
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studied topic. The chosen articles were in English only
and were peer-reviewed. Twenty-one articles were written in a language other than English and were not taken
into consideration. In the last step, the papers without
clear background were excluded.

Oral manifestations
During the infection, SARS-CoV-2 is detected in saliva,
so the salivary gland transmission of the virus is also possible.1 The oral cavity, as part of the gastrointestinal duct,
is also rich in ACE2 receptors, especially in the salivary
glands and the dorsum of the tongue. Most of the symptoms present in the oral cavity are due to the impaired
immune system and/or susceptible oral mucosa.3
The frequency of oral manifestations of COVID-19
is not known, but a huge study of 666 patients suggests
that oral cavity findings are present in 25.65% of cases.7,8
It is hypothesized that mild severity of disease is related
to no symptoms or minor symptoms of the disease.7,8 The
common symptoms are blisters, ulcerations and desquamative gingivitis.9 The ulcerations of the tongue occur
quite often. The observations show that most of them are
non-bleeding, but painful. They are always present on the
dorsum or side of the tongue. Only in 15% of patients,
tongue ulcerations develop on the ventral surface.10 All the
ulcerations and wounds may also result from the formation of thrombi and vasculitis in the oral cavity.11 Doctors
reported white plaque on the dorsum of the tongue during the SARS-CoV-2 infection as well.2 The plaque did not
react to antifungal treatment. It was retrospectively reco
gnized as geographic tongue with an exacerbation during COVID-19. Additionally, multiple pinpoint yellowish
ulcers on the dorsum of the tongue were present; those
were probably the late-stage ulcers of the herpetic infection.2 Herpes simplex virus (HSV) ulcerations are usually
associated with stress due to presence of the disease and
are not a specific symptom of the SARS-CoV-2 infection.12
Frequently, ulcerations are combined with swelling.13
Herpes zoster (HZ) disease might also be manifested.10
Other oral symptoms might be explained through the
aggravation of immune/defense mechanisms toward the
present lesions. The most commonly observed are pemphigus, lichen planus, pemphigoid, and Sjögren’s syndrome.4
A specific set of symptoms, called Kawasaki-like symptoms, is the most severe oral manifestation. This includes
erythema, dryness, the fissuring, peeling, cracking, and
bleeding of mucosa and the lips, and strawberry tongue.
Apart from oral manifestations, cervical lymphadenopathy is also observed.14 In the case of COVID-19, the mimic
of Kawasaki syndrome is called multisystem inflammatory syndrome in children (MIS-C) or hyperinflammatory
shock. It is observed mainly in children. A sore throat,
malaise, diarrhea and abdominal sensations, anorexia, rash
skin, and conjunctivitis are other symptoms.15
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Fungal infections are also one of the common oral manifestations of SARS-CoV-2, probably caused by lower immunity.16 It has to be mentioned that a case of a neonate with
COVID-19 and oral cavity candidiasis has been described.17
The most frequent locations of the COVID-19 symptoms are the palate and the tongue, followed by the gums
and the lips. Patients report pain in 75% of cases.18 Oral
lesions heal within 3–21 days, either spontaneously or
through topical treatment and oral hygiene.19
Most of the lesions in the oral cavity are prior to
COVID-19 infection or result from the applied treatment.3
Some patients may present with problems regarding soft
tissues, saliva production and neurologically based oral
sensations, even after a full recovery from COVID-19.4
It is stated that olfactory and taste disturbances are the
only oral symptoms of COVID-19. Dysgeusia and the loss
of scent are caused by the edema of the respiratory epithelium.12 Most of the patients (91%) report taste changes
before other symptoms occur.20,21 As many as 33.9% of patients present taste or olfactory disorders (e.g., anosmia)20
and 18.6% – both of these.21 Other researches show that
25% of patients reported impaired taste, 15% had burning sensations and 20% difficulty in swallowing.22 Ageusia is observed in 24% of patients, hypogeusia in 35% and
dysgeusia in 38%.19 Taste disorders are more common in
women than men.19 It has also been reported that instead
of the loss of taste, metallic taste was felt.14
A strong correlation between oral cavity manifestations and COVID-19 has also been shown. The appearance of oral lesions depends on the severity of the main
disease. During the treatment of the viral infection, oral
symptoms recede as well.23
All the symptoms mentioned above are collected in
Table 1.
The recent research by Emodi-Perlman et al. shows that
also the temporomandibular joint and muscles are involved
in COVID-19.24 The authors proved that the worldwide situa
tion had increased the frequency of anxiety and resulted in
the rise of temporomandibular disorders and bruxism.24
Table 1. Oral manifestations of severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) infection2,3,7,8,13,14,19
Region
of the oral cavity
Tongue dorsum

Oral mucosa

Symptoms
white plaque and erythematous plaque, yellowish
ulcerations (HSV), exacerbation of geographic tongue,
candidiasis, thrush, ulcers, transient lingual papillitis,
glossitis, lateral indentations, patch depapillation
ulcerations, petechiae, stomatitis (specifically
aphthous stomatitis), exacerbation of autoimmune
disorders, blisters, macules, mucositis

Gingivae
Other

gingivitis, desquamative gingivitis
dysgeusia (taste disorders), xerostomia, oral pain,
erythematous surface in the oropharynx
and on the hard palate, oral petechiae, a sore throat,
Kawasaki-like disease, pruritus

HSV – herpes simplex virus.

Conclusions
It has neither been confirmed nor disproven that the
oral cavity is a place of manifestation of the SARS-CoV-2
infection and COVID-19. We still have to remember that
oral–fecal transmission is possible, especially that the virus
is detected in stool months after the beginning of the infection, even after the respiratory symptoms disappear.25,26
A conclusion that oral manifestations may not be symptomatic of SARS-CoV-2, but may result from the exacerbation of other diseases, should be made.27 It also has to be
remembered that the oral cavity is full of ACE2 receptors,
which have a strong affinity to the COVID-19 virus.
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