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INTRODUCTION 

COVID-19 is highly infectious acute respiratory disease 

caused by SARS-CoV-2.1 COVID-19 patients present 

with wide variety of symptoms and signs. COVID-19 

infections is usually present with acute onset and also 

require multiple treatment measures which can be 

associated with certain adverse effects in the oral cavity 

resulting few opportunistic infections like recurrent 
herpes simplex virus infection and oral ulcers because of 

the immunocompromised conditions and xerostomias 

related to the decreased salivary flow.2 At the beginning 

of the COVID-19 pandemic, it was though that absence 

of the oral mucosal involvement is an important 

differentiating feature of the COVID-19 exanthema 

relative to other viral causes of the exanthemas. Recently, 

the SARS-CoV-2 virus has been found from the saliva of 

the COVID-19 positive patient and it has been confirmed 
that reverse transcriptase polymerase chain reaction (RT-

PCR) from the saliva which can be more sensitive in 

comparison to the nasopharyngeal test.3 Furthermore, 

angiotensin converting enzyme (ACE-2) has been 

detected in the mucosal lining of the oral cavity, 

especially more densely on the dorsum of the tongue and 

salivary glands relative to the buccal mucosa and palates.4 

Certain factors of the patients aggravate the development 

of the oral cavity lesions such as older age of the patient, 

severity of the COVID-19 infection, lack of the oral 

hygiene, stress, opportunistic infection, underlying 
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diabetes mellitus, immunosuppressive medication, 

immunocompromised disease and trauma secondary to 

intubation.5 The management of the oral cavity lesions in 

COVID-19 patients include proper oral hygiene and 

treatment of the exact etiology of the oral lesions. This 
review article was aimed to describe details of the oral 

cavity lesions in the COVID-19 patient. 

METHODS OF LITERATURE SEARCH 

The research articles related to oral cavity manifestations 

by COVID-19 infections were searched through multiple 

approaches. First, we conducted an online search of the 

PubMed, Scopus, Google Scholar and Medline databases 

with word oral cavity manifestations, COVID-19 

infections, gustatory dysfunction and candidiasis in 

COVID-19 patients. A search strategy using preferred 

reporting items for systemic reviews and meta-analysis 

guidelines was developed. Randomized controlled 
studies, observational studies, comparative studies, case 

series and case reports were evaluated for the eligibility. 

This paper focuses only on oral cavity lesions in COVID-

19 patients. Review articles with no primary research 

data were also excluded. The abstracts of the published 

articles were identified by this search method and other 

articles were identified manually from the citations. This 

review article reviewed the epidemiology, etiopathology 

of the oral lesions by SARS-CoV-2 virus infections, 

different oral cavity lesions and its management in 

COVID-19 patients. This review article presented a 
baseline from where further prospective trials can be 

designed and help as a spur for further research in this 

important clinical aspect as oral cavity lesions of the 

COVID-19 patients where not many studies were done. 

EPIDEMIOLOGY 

SARS-CoV-2 emerged in Wuhan, China in December 

2019 and spread globally.6 The COVID-19 pandemic 

quickly affected more than ten millions of people 

worldwide.7 The outbreak of COVID-19 infection urges 

epidemiological and clinical researchers to document 

sensitive case definitions for tracking all true positive 

cases where there is emerging evidence of the oral cavity 
lesions. There are conflicting reports related to the 

prevalence of several symptoms and signs in the oral 

cavity of the COVID-19 patients.8 There is lack of robust 

epidemiological studies regarding oral manifestations of 

the COVID-19 patients, which indicate that this clinical 

issue is neglected by patients and clinicians. The oral 

cavity of the COVID-19 patients should be evaluated in 

case of prolonged hospitalization or immunosuppressive 

status which may help to patient’s recovery. The systemic 

viral infections like human immune deficiency virus have 

lesions in the oral cavity and the progression of this 
systemic viral infections is usually associated with ranges 

of the oral cavity manifestations.9 The lesions of the oral 

cavity were found to have diagnostic and prognostic 

values. One study showed that most common oral cavity 

lesions in non-COVID patient were coated tongue 

(51.4%), leukoplakia (13.8%), traumatic oral ulcers in 

9.2%.10 In one study on COVID-19 patients, the oral 

cavity lesions included aphthous like ulcers (36.5%), 

erythema (25.7%), lichen planus (16.2%).11  

The exact cause of oral lesions in COVID-19 patients is 

still not known, so seems to be multifactorial.12 The 

appearance of the oral lesions in COVID-19 patients may 

be associated with direct or indirect action of SARS-

CoV-2 over the mucosal lining of the oral cavity, 

hypersensitivity of the drugs taken at the time of the 

COVID-19 infection or due to lower immunity of the 

patient by the disease itself or prolonged hospitalization. 

SARS-CoV-2 virus infects the human cells through 

angiotensin converting enzyme 2 (ACE-2) receptors as 

ACE-2 act as primary host cell receptor for this virus.12 

SARS-CoV-2 virus binds to ACE-2 with help of spike 

like protein on its surface whereas ACE-2 serves as a 
cellular portal for entry of the virus which result in 

COVID-19 infection.13 Therefore the organ which show 

high expression of ACE-2 can become target for SARS-

CoV-2 infection and these organs are lungs, salivary 

glands and tongue.14 The involvement of the salivary 

glands and tongue result in loss of taste sensation and 

ulcers in the oral cavity because of the destruction of the 

keratinocytes and oral fibroblasts.12 High viral loads in 

the salivary glands and nasal secretion can lead to oral 

changes in COVID-19 infection, which indicates the 

direct impact of the virus on the tissues of the oral 
cavity.15 The SARS-CoV-2 has also indirect influence on 

the immune system of the body, resulting into get 

opportunistic infections like recurrent herpes simplex 

(HSV-1) infections and ulcerations in the oral cavity.16 

SARS-CoV-2 transmitted via two routes, either directly 

or indirectly. It is indirectly transmitted by saliva whereas 

it spread directly through sneezing, coughing and droplet 

inhalation or via direct contact with mucous membrane of 

the nasal cavity, oral cavity and ocular area.17  

The oral cavity manifestations in COVID-19 patient may 

occur due to hypersensitivity reactions to drugs during 

the treatment of COVID-19 infection. In case of COVID-
19 infections, the cytokines storm and impaired or 

unregulated immune response may be associated with 

increased chance of the hypersensitive reactions in the 

oral cavity followed by ulcerative lesions.18 Moreover, 

the situations like stress and anxiety due to restrictions of 

the social life during COVID-19 pandemic may be the 

cause for development of aphthoid ulcers or herpetic 

recurrences. Thus, direct involvement of SARS-CoV-2 

for development of the oral cavity lesions or ulcers 

remains uncertain. The oral ulcers associated COVID-19 

patients may interfere with swallowing, chewing and 

speaking.  

ORAL CAVITY  

Oral cavity is described as a mirror reflecting the 

underlying health condition of the body. Proper 

examination of the oral cavity will give an early 
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diagnosis and treatment as certain oral symptoms like 

oral ulcerations, gingival bleeding, dry mouth and 

discomfort in the oral cavity, halitosis, burning sensation 

or swallowing difficulty which are associated with certain 

systemic diseases.19 Oral transmission is considered as an 
important route for COVID-19 infection.20 Saliva also act 

as a source for diagnosis of the COVID-19 infection.21 

So, it is important to maintain precautions during 

examining and performing any procedures in the oral 

cavity. There are different types of enanthema such as 

aphthous ulcers, petechiae, Koplik’s spots, Nagayama’s 

spot, papulovesicular or maculopapular lesions, white or 

red patches, swelling on gingival and lips have also been 

reported in different viral infections.21 The keratinized 

mucosal area like hard palate, gingiva and dorsum of the 

tongue and non-keratinized mucosal area like labial and 

buccal mucosa can be affected in COVID-19 infections.22 

One study demonstrated approximately 7% of the 

COVID-19 patients presented with plaque like lesions on 

the dorsum of the tongue.23 Another study documented 

29% of the COVID-19 cases shows enanthem.24 The oral 

cavity lesions in COVID-19 patient is found in both 

genders and not showing predilection to any specific 

male or female. The mean age of the affected patient is 

approximately 52 years of the age (±15 years) and the 

clinical manifestations are quite heterogenous with 

varying types of lesions with its location.25 The most 

common type of the lesions in the oral cavity of COVID-
19 patient is ulceration in the mucosal lining. The oral 

cavity manifestations associated with COVID-19 

infection have been documented like lingual pain in 

relation higher expression of ACE-2, the SARS-CoV-2 

receptor, in epithelial cells of the tongue in comparison to 

other tissues of the oral cavity and also anosmia or 

ageusia induced by the inflammation in the oral cavity.26  

The current literature showed that dysgeusia was only 

manifestation of the oral cavity. 

WHITE AND RED PLAQUES 

White and red patches or plaques are found on the 

dorsum of tongue, palate and gingiva of patients in 
confirmed or suspected COVID-19 patient. Candidiasis 

or oral thrush may occur due to long term antibiotic 

therapy, decreased immunity of the patient and decline of 

the oral hygiene can result in white patches (Figure 1).27 

Oral and oropharyngeal candidiasis are found in COVID-

19 patients which often begins with colonization of the 

Candida species on the oral mucosa. Patients with oral 

candidiasis often present with local discomfort, taste 

disturbance, burning sensation in the oral cavity, 

glossodynia, dysphagia and aggravate the breathing 

difficulty.28  

APHTHOUS LIKE LESIONS 

Aphthous like lesions are found as multiple shallow 

ulcers with erythematous halo and yellowish-white 

pseudo membranes at the keratinized and non-keratinized 

mucosa of the oral cavity. Sometimes oral cavity lesions 

are seen simultaneously with systemic symptoms. 

Aphthous like lesions without presence of necrosis are 

found in younger patients in mild infections whereas 

aphthous like lesions with necrosis and hemorrhagic 

crusts seen more in elderly patients with lower immunity 
and severe infections.29 Regression of the lesions of the 

oral cavity is directly associated with improvement of the 

systemic diseases. Raised tumor necrosis factor (TNF) 

alpha in COVID-19 patients can result chemotaxis of the 

neutrophils in the oral mucosa and development of the 

aphthous like lesions. Stress and decreased immunity 

secondary to COVID-19 infection can cause such lesions 

in the oral cavity.30  

 

Figure 1: A COVID-19 patient presenting with oral 

thrush. 

XEROSTOMIA 

The COVID-19 infections often affect the salivary glands 

which reflected in different ways such as patient first 

complain pain or swelling in submandibular or 

submandibular glands and lead to dry mouth. These 

clinical findings reflect the protective role of the saliva 

which usually cleans the oral cavity constantly and the 

antiviral response against COVID-19.31 Hyposalivation is 

a potential complication of chronic sialadenitis caused by 

COVID-19 infection. Inflammation of the salivary glands 
result in fibrosis of the acinic and duct leading to 

hyposecretion of the salivary glands. Hyposalivation 

increases the chance of inorganic salt deposition on the 

ductal wall which induces the sialolithiasis which result 

in stenosis and dilation of the ducts.32 The incidence of 

the respiratory infection increases by enhancing adhesion 

of virus and colonization and destruction of the oral 

cavity mucosal linings and airways resulting in decreased 

antimicrobial peptides and proteins.33  
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DYSGEUSIA 

Gustatory dysfunction is probably best known oral cavity 

manifestation of COVID-19 patient.34 (D1b) Dysgeusia is 

the first recognized oral cavity symptom of the COVID-

19 patient in approximately 38% of the patients, mostly 
in Europeans, American’s females and patients with mild 

to moderate disease severity.35 Loss of taste sensation 

(ageusia) occurs in the viral infection of the olfactory 

cranial nerves or because of the rhinitis and nasal block. 

Ageusia is often associated with loss of smell (anosmia). 

Anosmia is associated with retro-nasal olfaction which is 

a sensory process, combining ortho-nasal smell and taste 

patterns and help to perceive the flavor. This mechanism 

is usually disturbed temporarily at the time of upper 

respiratory tract infection because of the mucosal 

inflammation and blockage of the nasal passage, so 

directly obstruct flavor and odor molecules from entering 
the olfactory cleft.36 Gustatory dysfunction or dysgeusia 

is a common oral cavity manifestation of COVID-19 

patient.34,37 One study showed that salivary ducts are the 

first point of infection showing early presence of SARS-

CoV-2 in COVID-19 positive patient’s saliva.32 This 

study hypothesized that SARS-CoV-2 result in acute or 

chronic sialadenitis which cause different diseases in the 

oral cavity.32 There are certain oral cavity diseases caused 

by directly COVID-19 infection.38  

HERPETIFORM LESIONS 

Herpetic form/zosteriform lesions are seen as multiple 

painful, yellowish-gray ulcers with erythematous 

surrounding on both keratinized and non-keratinized 

mucosa of the oral cavity.39 Geographic tongue may be 

found after recovery of herpetic lesions. 

Immunosuppression and stress are often associated with 

COVID-19 infection which result in appearance of the 

secondary type of herpetic gingivostomatitis.29 In some 

cases, COVID-19 positive patients present with blisters in 

the lip mucosa, desquamative gingivitis and skin rashes. 

Some may present painful inflammation of the tongue 

papillae which may lead to erythematous macule and 

ulcers.40  

KAWASAKI LIKE DISEASE 

The oral lesions such as glossitis, cheilitis, erythematous 

and swollen tongue (described as strawberry tongue) are 

seen in COVID-19 patients with Kawasaki like disease 

(Kawa-COVID).12 The long period latency between 

beginning of the systemic symptoms such as respiratory 

or gastrointestinal) and onset of the oral or skin 

manifestations by delayed hyperactivation response of the 

immune symptoms. The secondary release of the acute 

inflammatory cytokines in respect to direct effects of the 

virus on the skin and oral mucosa result in release of the 
acute inflammatory mediators rather than direct impact of 

the viruses on the skin and oral mucosa.12  

 

MELKERSSON-ROSENTHAL SYNDROME 

In Melkersson-Rosenthal syndrome, patients usually 

complain of fissured tongue, swelling of lips and facial 

nerve paralysis. Patients with features of Melkersson-

Rosenthal syndrome with increased level of C-reactive 
protein (CRP) and ground glass appearance in computed 

tomography (CT) scan of the chest confirm the COVID-

19.41 This patient is cured completely by treatment of the 

COVID-19 infection.41 

ANGINA BULLOSA LIKE LESIONS 

COVID-19 patients sometimes present with 

asymptomatic erythematous purple blisters without any 

evidence of spontaneous bleeding on the tongue and hard 

palate.42  

PETECHIAE 

In COVID-19 patients, petechiae were found on the 

palate, lower lip and oropharynx. The latency period for 
patients of petechiae is shorter in comparison to the 

patients with both petechiae and macular lesions. 

Thrombocytopenia in COVID-19 infection or certain 

drugs prescribed are the cause for petechiae.43   

VESICLES AND PUSTULES 

A report of COVID-19 positive pediatric patient showed 

fever, weakness, pain abdomen and diarrhea along with 

oral and acral erythematous popular exanthema. The oral 

lesions in this case showed vesicular eruptions and 

erosions on the buccal mucosa and tongue and these 

lesions were cured by one week.44 There was an adult 
patient presented with fever, dry cough, fatigue, 

dysgeusia, anosmia and positive for SARS-CoV-2 

infection. This patient presented with erythema on hard 

palate and oropharynx with petechiae and pustules on the 

soft palate border. The diagnosis was suggested as 

enanthema due to COVID-19 and these lesions cured 

after few days.45  

ORAL MUCOSITIS 

There are non-specific lesions found in COVID-19 

positive patient and the lesions may include 

erythematous-violaceous macules, papules, patches and 

plaques on the lip mucosa, tongue, hard palate and 
oropharynx. Thrombotic vasculopathy, vasculitis and 

hypersensitivity associated with COVID-19 patient may 

cause mucositis (Figure 2). Thrombotic vasculopathy, 

mucosal hypersensitivity secondary to COVID-19 

infection and vasculitis are possible causes for mucositis 

in COVID-19 patient.25  
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Figure 2: A COVID-19 patient presenting severe oral 

cavity mucositis. 

NECROTIZING PERIODONTAL DISEASE 

COVID-19 patient may present with fever, halitosis, 

submandibular gland lymphadenopathy and oral lesions. 

The oral lesions included diffuse erythematous lesions, 

painful edematous gingiva and necrosis of inter-papillary 

areas. The clinical diagnosis was necrotizing periodontal 

disease because of bacterial infection along with COVID-

19 infection. These oral lesions recovered usually after 5 

to 7 days.46  

ULCER AND EROSIONS 

There are painful ulcerative or erosive lesions seen as 

irregular borders over the tongue, hard palate and labial 

mucosa in COVID-19 positive patient. Drug eruptions, 

vasculitis or thrombotic vasculopathy are thought to be 

the cause secondary to COVID-19 infection which result 

in ulcerative and erosive lesions.47  

ORAL MUCOSAL POST-INFLAMMATORY 

PIGMENTATION 

There was case report of pigmentation at the 

interpapillary gingiva. Increased inflammatory cytokines 
(interleukin-1, tumor necrosis factor) and arachidic acid 

metabolites (prostaglandins) secondary to stem cell factor 

production and basic-fibroblast growth factor from the 

keratinocytes of the basal layer result in post-

inflammatory pigmentation in the oral cavity of COVID-

19 patient.48  

TREATMENT 

Systemic or topical corticosteroid are helpful for treating 

the oral lesions of the COVID-19 patients.49 

Chlorohexidine mouth wash or tetracycline can be 

prescribed for preventing the secondary infection in the 

oral cavity.50 The oral lesions often reduced within mean 

time of 7 days regardless of the treatment.50 Current 

studies suggest that the lesions of the oral cavity may be 
atypical manifestations in COVID-19 patients.50 

Knowledge about these lesions in the oral cavity may 

help in early detection of the patients with asymptomatic 

disease and may aid in stopping the spread of the virus. 

However, the clinicians like dentist or otolaryngologists 

should follow strict precautionary such as wear personal 

protective equipment during examining the oral cavity of 

COVID-19 patients.47,51 The hypersensitivity reaction in 

the oral cavity or vaccination for COVID-19 infection 

may be the cause for oral cavity lesions, which should be 

carefully taken into consideration for managing such 

lesions. The drug which causes oral cavity manifestation 
in COVID-19 patients should be stopped. The adverse 

effects by vaccine for COVID-19 particularly in the oral 

cavity should be treated immediately. The oral cavity 

lesions in COVID-19 patient may occur by stress which 

should be consulted and managed by treatment of 

psychiatrist. Insufficient hygiene of the oral cavity in 

COVID-19 patient need local antiseptics such as 

hydrogen peroxide-based suspension for decreasing the 

viral burden.52  

CONCLUSION 

There are several lesions found in the oral cavity of the 

COVID-19 patient and the lesions include aphthous like 

ulcers, herpetiform lesions, candidiasis and Kawasaki 

disease like lesions. Impaired immunity and older age are 

important factors for predicting the lesions in the oral 

cavity of the COVID-19 patients. Lack of oral hygiene, 

stress, opportunistic infection underlying diseases like 

diabetes mellitus for manifesting oral lesions in COVID-

19 patients. Clinicians should keep these oral cavity 

lesions in mind during examination of the COVID-19 

patients. Proper management of the COVID-19 infections 

and maintaining oral hygiene will help to improve the 

oral cavity lesions. The co-morbidities of the COVID-19 
patients such as old age, diabetes mellitus, hypertension 

and stress are strongly associated with poor prognosis 

which trigger the lesions in the oral cavity. Stronger 

evidence is needed in the form of further studies with 

help of vitro molecular, in vivo and patient based 

observational studies to define the exact nature and 

underlying mechanisms of the oral cavity lesions in 

COVID-19 patient. 
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