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The outbreak of Novel Coronavirus (COVID-19) has
challenged the Healthcare Management Systems

worldwide. The fast spread of misinformation about the
ongoing Severe Acute Respiratory Syndrome
Coronavirus-2 (SARS-COV-2) pandemic places the
Virus alongside an annoying infodemic and causes
unnecessary worldwide panic1. World Health
Organisation (WHO) report on COVID-19 published on
May 28, 2021 states that a total of 168,040,871 cases
and 3,494,758 deaths have been recorded Globally
with 27,369,09 cases and 315,235 deaths reported in
India2. Epidemiological data suggest the spread of virus
through droplet, direct contact, fomite and airborne
transmission3,4. Initially, symptomatic patients were
assumed to be a major source of disease transmission,
however, recent studies suggest that patients in their
incubation period and asymptomatic patients could
also be a carrier of SARS-COV-25,6. The Epithelial
Cells of oral Mucosa are considered to be the best
receptor for SARS-COV-27; however, our knowledge

on oral manifestations associated with the novel
COVID-19 is still limited. The disease is devastating if
allowed to progress, hence, this review aims to
compile evidence-based overview of oral manifestations
of COVID-19, for early detection and diagnosis of the
disease.

(1) Saliva as SARS-COV-2 Reservoir :
The Epithelial cells of Salivary glands act as viral

receptors, due to significant expression of Angiotensin
Converting Enzyme 2 (ACE2), which has been
identified as a functional receptor for SARS-COV-28.
S-spike protein of SARS-COV-2 attaches to the ACE2
receptors and subsequently undergoes replication and
lyses the cells,followed by release of salivary amylase
into peripheral blood that facilitates an inflammatory
reaction causing destruction of tissues of salivary gland
which causes apparent signs and symptoms of
discomfort, inflammation and pain in salivary glands9.
SARS-COV RNA can be found in saliva even before
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Editor's Comment :
Detecting oral lesions of COVID-19 by oral physicians can
be useful to perform better preliminary triage in a dental
setting. This can provide opportunity for early diagnosis of
the disease thereby limiting the severity and spread of the
disease.
The occurrence of oral lesions could be multifactorial such
as due to poor oral hygiene, increased susceptibility of
COVID patients to viral, fungal, other bacterial co-infections;
impaired immunity and pharmacological therapy used.
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lung lesion emerges with a positive rate of 92% or
more, which accounts for the spread through
contaminated saliva of asymptomatic patients10. Due
to abundance of disease biomarkers in saliva with
relative ease in its sampling procedure being non-
invasive and cost-effective, research suggests the use
of saliva as a viable diagnostic tool for early detection
of COVID-1911,12.

(2) Oral Manifestations of COVID-19 :
Oral lesions were reported to be symptomatic in

68% of cases with equal prevalence in both males
(51%) and females (49%)13. Patients with older age
and higher severity of disease reported to have more
widespread and severe oral lesions. Oral lesions in
mild cases, may appear before or at same time as
initial respiratory symptoms; and in few critical cases
requiring hospitalisation, they appeared 7 to 28 days
after onset14.

2.1 Xerostomia / Dry Mouth :
More than 50% COVID-19 patients reported to have

Xerostomia and a significant correlation has been found
between Xerostomia and Dysgeusia in these
patients15. Factors such as aging, comorbidities, use
of certain medications and psychological disturbances
causing hyposalivation, increases the risk of an
individual to COVID-19, as the presence of proteins
and antiviral proteins in saliva are reduced16-20. A study
revealed 38% of total COVID patients, who were
severely ill, showed a strong relationship between
salivary gland ectasia and high levels of CRP, a marker
of systemic inflammation and LDH, a marker of overall
Necrosis21. Due to significant expression of ACE2
receptors, SARS-COV-2 affects major and minor
salivary glands resulting in Acute Sialadenitis with
symptoms of discomfort, swelling and pain in salivary
glands. Acute phase is followed by repair of salivary
glands with fibroblast proliferation and fibrous
connective tissue formation, which may lead to ductal
stenosis and hyposecretion of saliva; ultimately leading
to xerostomia due to Chronic Obstructive Sialadenitis9.

2.2 Taste Alterations :
Interaction of SARS-COV-2 with ACE2 receptors,

which is highly expressed in Epithelial Cells of tongue,
may result in gustatory dysfunction. It is reported to
be either the first symptom or the only symptom
detected of this disease22-25 with a wide range of
prevalence between 5.6% and 92.64%21,26. The
prevalence seems to be higher in female patients with
mild to moderate COVID-19 severity14. Taste disorders
are of three types: Hypogeusia- a decreased sense of
taste; Ageusia- absence of sense of taste; Dysgeusia-
a qualitative distortion of taste perception and it was

found that 38% of COVID-19 patients showed
Dysgeusia; 35% showed Hypogeusia; and 24%
showed Ageusia, according to a recent systematic
review27. Due to neuroinvasive action of SARS-COV-
2, xerostomia may also be associated with gustatory
dysfunction, eventually leading to Burning mouth
syndrome28. Although not specific, Chemo Sensitive
Disorders might be markers of early infection,
Identification of which might help in early case
identification and isolation thereby containing the
spread of the disease29-31.

2.3 Lesions Associated :
2.3.1 Oral Ulcerations —
Recurrent oral ulcers can be an inaugural symptom

of COVID-19. A report of 3 cases showed occurrence
of painful herpetic like oral blisters even before systemic
symptoms could be seen in COVID positive patients32.
Fidan et al performed a prospective Observational
study on 74 COVID positive patients and reported that
frequency of oral lesions in these patients is 78.4%.
The most prevalent oral lesion were Aphthous like ulcers
(36.5%); erythema (25.7%) and lichen planus (16.2%),
commonly affecting sites such as tongue followed by
buccal mucosa; gingiva and lastly the palate33.
Brandao et al reported a case series of 8 COVID
positive patients presenting two different patterns of
Oral Ulcerations- Aphthous like and Superficial
Necrosis spread throughout the oral cavity34.
Reportedly, Aphthous like ulcers were seen in young
patients with mild COVID infections and other
Widespread Lesions resembling HSV1 Necrotic
Ulcers were seen in older, severely infected and
immunocompromised individuals.

Gianfranco Favia et al studied 123 COVID positive
cases and reported that most frequently detected Oral
Lesions were painful Ulcerative Lesions (52.8%-65%)
presenting as single (40%) or multiple (60%) lesions35.
Blisters were seen in 15.4% which collapsed into
Superficial Erythematous Ulcerative Lesion associated
with pain and minor bleeding. Asymptomatic petechiae
was seen in 11.4% cases located on hard and soft
palate and tongue. Angina bullosa was observed on
soft palate, tongue and cheek that appeared as brown-
black single multiple bullae. A study correlating the
clinical and histopathological features of oral lesions
describes that there is partial or complete Thrombotic
Vascular Occlusion resulting in Superficial Necrotic
areas along with wide inflammatory reaction in deeper
tissues36.

2.3.2 Tongue Lesions —
E Gherlone revealed that 28% patients showed

tongue abnormalities limited to hairy white tongue
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showing marked Hypertrophy of Filiform Papillae due
to excess keratin production or poor oral hygiene21.
Study describing changes in tongue show that in, early
stages, tongue appeared pale/reddish with slimy white
tongue fur. In middle stage, tongue appeared red with
yellow dry fur. During early severe stage, it appeared
crimson with yellow dry fur. In late severe stage, tongue
seemed dark purple with thick dry fur. In recovery stage,
tongue appears pale, tender, soft and enlarged that
later becomes red with thin fur37.

2.3.3  Necrotising Periodontal Disease —
Asymptomatic patient showed hyperpigmented

labial Gingiva due to increased melanogenesis in
response to immunoinflammatory processes, that
increases the levels of prostaglandins, leukotrienes,
cytokines (TNF alpha, IL-1) and inflammatory
mediators38. Critically ill patients showed signs of
Ulcero-necrotic Gingivitis associated with bleeding
due to poor oral hygiene. Patel and Woolley
hypothesised a rise in incidence of Acute Necrotising
Periodontal Disease (ANPD) with increasing COVID
cases, due to bacterial co-infections of Prevotella
intermedia, alongside Streptococci, Fusobacterium,
Veillonella and Treponema species, which have been
detected in metagenomic analyses of patients
affected by Severe Acute Respiratory Syndrome
Coronavirus-2 (SARS-CoV-2)39.

2.3.4 Coinfections —
A few studies including: 5 case reports, one case-

series, one cross-sectional study and one open-label
trial14,39-45, have reported cases of Oral Candidiasis in
patients with COVID disease. Most cases developed
Oral Pseudomembranous Candidiasis as a result of
inflammatory processes to viral infection, use of
antibiotics, Diabetes Mellitus or secondary to
immunosuppression seen due to rapid and generalised
Lymhopenia in patients with SARS-COV-2.

(3) Associated Syndromes :
3.1 Kawasaki-like Disease :
An Italian observational study showed 30 times

higher monthly incidence of Kawasaki Disease during
COVID outbreak; showing either the classic form or
the incomplete form of Kawasaki Disease. In Kawasaki
disease, mainly diagnosed in children below 5 years
of age with peak incidence at 10 months; changes of
lips and oral cavity may occur including Erythema,
Fissuring, Dryness, Peeling, Crackling, Bleeding of
Lips and Strawberry tongue, that may become worse
if associated with COVID-19, hence are reported as
Kawasaki-like disease46.

3.2 Multisystem Inflammatory Syndrome in
Children (MIS-C) :

A postviral immunologic reaction due to SARS-
COV-2 infection, might result in MIS-C. A confirmed
case of COVID-19, aged 21 years or less with fever
and laboratory evidence of inflammation involving 2 or
more organ systems, necessitating hospitalization, is
categorized under MIS-C47, showing oral
manifestations such as red or swollen lips, redness in
inner cheek, and strawberry tongue.

3.3 Melkerson- Rosenthal Syndrome :
A case report of a 51-year-old female with past

history of cured Melkerson-Rosenthal Syndrome,
developed COVID-19 disease and complained of
malaise, unilateral lip swelling, fissured tongue and
right facial paralysis, which was cured after treatment
of COVID-1948.

(4) Newer Complications:
4.1   Mucormycosis/Black Fungus :
Mucormycosis is a rare fungal infection caused by

fungi of the order Mucorales, of the class
Zygomycetes, that progresses rapidly and may have
a fatal outcome49. Mucormycosis mainly affects
immunocompromised individuals with risk factors like
Diabetes Mellitus or on broad spectrum antibiotics/
steroids/monoclonal antibodies or immunomodulatory
drug (Tocilizumab) therapy50. CAM has affected 18
Countries;however, India was the hardest hit country
with over 20,000 cases in first week on June, 202151.
Inhalation of sporangiospores seems to be a main route
of infection causing pulmonary infection which can
spread contagiously into other organs. Diabetics with
ketoacidosis provides a favourable environment for rapid
proliferation of fungus and its subsequent invasion into
orbit, cerebrum, paranasal sinuses, palate and skin of
face52. Prevention of COVID-associated
Mucormycosis focuses on addressing underlying risk
factors such as glycemic control in diabetics;
appropriate use of Systemic Corticosteroids and
avoiding unnecessary use of antibiotics, antifungals
and other immunomodulators; proper sterilisation and
disinfection of medical equipment; good ventilation in
hospitals; and proper line management in
hospitals.Oral manifestation of Mucormycosis starts
as Palatal Ulceration or Necrosis followed by
perforation of palate as the fungi invades into the nasal
cavity or paranasal sinuses through vascular channels.
Patient usually presents with Facial Cellulitis and
Anesthesia, Nasal discharge, Necrotic turbinates,
Blackish discoloration over bridge of nose/palate,
toothache, loosening of teeth and local pain on
cheekbone49.
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Conclusion :

The current knowledge on the occurrence of Oral
lesions and its association with COVID-19 disease is
still inconclusive. Whether oral ulcerations or blisters
are manifestations of COVID-19, needs more clinical
studies to be carried out with large number of samples.
The occurrence of Oral Lesions could be multifactorial
such as due to increased susceptibility of COVID
patients to viral, fungal, other bacterial co-infections;
due to impaired immunity and Pharmacological Therapy
used. It is important to be cautious of spreading
information related to oral manifestations of COVID-
19, as these acute oral Lesions could be a shared
presentation by many conditions. Dentists, as oral
physicians, have the opportunity to provide an early
diagnosis and make proper referral, thereby limiting
the severity and spread of the disease.
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