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ABSTRACT
INTRODUCTION: SARS-CoV-2 develops well in the oral mucosa because, it 1s the first contact area with the virus. The
oral mucosa is highly expressed with angiotensin-converting enzyme 2 (ACE2) and makes the virus replicated in the epi-
thelial cells and produce both oral lesions and oral symptoms. This review aimed to describe the oral mucosal symptoms
and lesions related to SARS-CoV-2-infected patients that have been reported around the world.

EVIDENCE ACQUISITION: A literature search was performed on PubMed, ScienceDirect and Google Scholar, from
February to October 5, 2020, focusing on COVID-19 (SARS-CoV-2) oral lesions and oral symptoms.

EVIDENCE SYNTHESIS: Eighteen studies were identified with a total of 25 cases describing the oral symptoms and
oral mucosal lesions of the SARS-CoV-2 infection. The oral symptoms related to the SARS-CoV-2 infection included
dysgeusia, ageusia, a burning mouth sensation, a dry mouth and severe halitosis. The oral mucosal lesions varied from
ulceration and depapilation to pseudomembranous, maculae, nodules and plaque. The mucosal lesions related to the skin
lesions were in the form of crusty lips, multiple ulcerations and rashes, targeted lesions, blisters and vesiculobullous le-
sions.

CONCLUSIONS: The manifestations of the SARS-CoV-2 infection in the oral cavity are non-specific. The oral mucosal
lesions that occur mimic the Herpes zoster virus infection, the Herpes simplex virus infection, Faricella and hand, foot
and mouth disease, and the oral mucosal lesions with the skin manifestations (e.g. erythema multiforme).

(Cite this article as: Surboyo M, Ernawati D, Budi H. Oml mucosal lesions and oral symptoms of the SARS-CoV-2 infection.
Minerva Dent Oral Sc 2021:;70:000-000. DOIL: 10.23736/S2724-6329.21.04493-9)
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CoV-2 in saliva, and the virus is able to spread
from patient to dentist or patient to patient.!

Introduction

ARS-CoV-2 is believed to exist in saliva,

and it develops well in the oral mucosa be-
cause the oral cavity is the first area that comes
into contact with the virus. The latest evidence
shows that SARS-CoV-2 is not only presents in
{3 saliva but also in the salivary glands because
the angiotensin-converting enzyme 2 (ACE2) is
highly expressed in the salivary glands and the
tongue's epithelium.!-? Dental procedures are be-
coming risky because of the existence of SARS-
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The clinical features of asymptomatic indi-
viduals with the SARS-CoV-2 infection have not
been well defined. The SARS-CoV-2 infection
shows mild symptoms after 14 days of viral shed-
ding, but in the asymptomatic individual viral
shedding has a longer period of 19 days.® Being
the first area to be infected by the virus, it could
be hypothesized that oral mucosal lesions could
be an onset sign of infection.* SARS-CoV-2 has
a similar manifestation to other viral infections,
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@ch as the Herpes simplex virus, including its
abrupt onset and association with solitary or
multiple blisters or ulcerations that can be found
in every part of the oral tissue.* ©

During the SARS-CoV-2 pandemic, the so-
cial environment changed signiffintly due to
the highly infectious nature of SARS-CoV-2,
which can be transmitted through close contact,
droplets and aerosols.” Many countries affected
by the SARS-CoV-2 pandemic were partly or
completely locked down for long periods.” These
conditions can affect emotions and stress and
can lead to impaired immune systems, resulting
in physiological changes in the oral mucosa and
even pathological conditions.®

The latest reports from clinicians from across
the world refer to the oral manifestations of the
SARS-CoV-2 infection. The identification of the
oral manifestation of the SARS-CoV-2 infection
is important to understand, especially for den-
tists and oral medicine specialist during intraoral
examinations before starting dental treatments.
This review aimed to describe the oral mucosal
symptoms and oral mucosal lesions in patients
with the SARS-CoV-2 infection that have been
reported around the world.

Evidence acquisition
Research strategy

The Preferred Reported Items for Systematic
Review and Meta-Analysis (PRISMA) was used
as the guideline for this review. The question
for this review was: “What are the oral muco-
sal lesions and oral symptoms in SARS-CoV-2
patients?”

Eligibility criteria

This study established the inclusion criteria de-
scribed below: 1) cases of patients with SARS-
CoV-2 with reported oral symptoms and oral mu-
cosal lesions and/or skin lesions, with or without
clinical images, in the form of case repots, letters to
editors, correspondence, short communications and
medical imagery; and 2) articles written in English.

The exclusion criteria: 1) cases of SARS-
CoV-2 patients reporting only skin lesions with-
out oral mucosal lesions or only oral symptoms

(=]
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without oral mucosal lesions; 2) reviews; 3) com-

mentaries and opinions; and 4) studies not pub-
lished in English.

ﬁ*an‘h methodology

A literature search was done using PubMed, Sci-
enceDirect, Google Scholar and Embase, from
February 5 to October 5, 2020, using the key-
words "COVID“ (MeSH terms) OR “SARS”
(MeSH terms) OR “SARS-CoV-2" (all fields)
AND “oral lesions” OR “mucosal lesion™ OR
“oral mucosa” OR “oral symptoms™ and con-
ducted by two independent investigators, MDCS
and DSE. In case of disagreements. the investi-
gators reached consensus through discussion.
The articles found in the databases were
screened by title and abstract. In the final stage.

Records identified through database searching
1. PubMed = 1 370 studies
2. ScienceDirect = 1785 studies
3. Google Scholar = 1700 studies
4. Embased =0 studies

—{ duplications emoved = 4519 studies

‘ Records screened by title = 336 ‘

—{ excluded = 296 studies ‘

‘ Records screened by abstract and full text = 40‘

Acrticles excluded

1. Reviews = 3 studies

2. Opinions and commentaries = 11 studies
3. Reported only oral symptoms = 5 studies
4. Cases of oral lesions not detailed = 1 study

Full text included in the study

1. Case report = 3 studies

2. Letter to editor = 12 studies

3. Correspondence = | study

4. Short communication = | study
5. Medical imagery = | study

Figure 1 —Schematic strategic research.
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the full text was read carefully. The reference lists
in each article were scanned for the possibility of
a match with the included criteria. The diagram
for the search methodology is shown in Figure 1.

Evidence synthesis
Study results
We identified 18 studies with a total of 25 cases
describing the oral symptoms and oral mucosal
lesions in the SARS-CoV-2 infection. Two stud-
ies presented the oral symptoms and oral mu-
cosal lesions accompanied by skin lesions. Six
studies presented the oral mucosal lesions ac-
companied by skin lesions. Ten studies presented
the oral symptoms only and/or accompanied by
oral mucosal lesions.

Oral symptoms

The oral symptoms related to the SARS-CoV-2
infection included dysgeusia, ageusia, a burning
mouth sensation, a dry mouth, hyposmia and se-
vere halitosis (Table I).#-16

Oral mucosal lesions

The oral mucosal lesions in the SARS-CoV-2
infection are not specific. The oral mucosal le-
sions vary from single and multiple ulcerations,
depapilation and pseudomembranous to bullous
lesions, nodules. blisters, fissures, macular ery-
thematous, petechiae, desquamative lesions and
plaque (Table II).% 101221 The affected mucosal
region can be involved in all regions of the oral
cavity, such as the buccal mucosa, tongue, gin-
giva, soft and hard palatal mucosa and tonsils.

Ulcerative lesions

The most commonly reported oral mucosal le-
sion was an oral ulceration. It varies from sin-

TasLe L—Oral symptoms related to SARS-CoV-2.
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gle to multiple ulcers and can be distributed
bilaterally and unilaterally. The types of ulcer
include major and minor aphthous-like ulcers,
aphthous-like ulcers covered with a mucopu-
rulent membrane and hemorrhagic ulcers. The
affected mucosal region can be involved in all
regions of the oral cavity. The gingiva is also
affected by manifestations, such as ulceration,
bleeding and a generalized erythematous and
edematous.

Depapilation lesions

Tongue depapilation is also reported as oral le-
sions. The tongue depapilation is localized in the
dorsum and lateral parts of the tongue and ap-
pears as a severe geographic tongue with local-
ized depapilation.

Pseudomembranous lesions

Pseudomembranous lesions have been reported
as pseudomembranous candidiasis on the dor-
sum of the tongue.

Macular lesions

Macular lesions appear as erythematous macular,
non-bleeding vascular-like purple maculae, pete-
chiae and whitish spots. Erythematous macular
appears on the lateral border of the tongue, the
hard palate mucosa, the oropharynx and the ton-
sils. Non-bleeding vascular-like purple maculae
are found on the hard palate mucosa. Petechiae
present as erythematous macular in hard and
soft palate mucosa and the lateral border of the
tongue, while the whitish spots are on the dor-
sum of the tongue.

Nodule lesions .

1
Nodule lesions are found on the lower lip of the
SARS-CoV-2 patient.

Oral manifestation

Referen

Diaz Rodriguez er al;” Carreras-Presas ef o/:1Y Labé g7 af ;' Branddo eral.;'? Glavina et al.;"

Dysgeusia
Tomo ef al.;' Cebeci Kahraman ef af. '3
Ageusia Brandio e al.?
Burning mouth sensation  Diaz Rodriguez ef al.;* Tomo efal
Dry mouth Diaz Rodriguez ef al.;* Tomo eral ¥

Severe halitosis Patel et al '®
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Oral mucosal lesions Location

References

Single aphthous-like ulcer Dorsum of the tongue
Peritonsillar

Lateral of the tongue
Ventral of the tongue
Lower labial mucosa
Upper labial mucosa
Dorsum of the tongue

Ventral of the tongue

Single ulcer

Multiple aphthous-like ulcers

Multiple hemorrhagic uleer
Multiple ulceration Palatine mucosa at the right side
Palatine mucosa at the left side
Lateral of the tongue

Anterior of the tongue

Dorsum of the tongue

Hard palate mucosa
Generalized gingiva

Dorsum of the tongue

Lateral of the tongue

Dorsum of the tongue

Hard palate mucosal

Lateral of the tongue

Soft palate mucosa

Lateral of the tongue
Omopharynx

Hard palate mucosa

Tongue depapillation
Psendomembranous

Petechia

Erythema macular

Tonsil

Whitish spot Dorsum of the tongue

Plaque Dorsum of the tongue
Hard palate mucosa

Nodule Lower lip

Bullous Hard palate mucosa

Lateral of the tongue

Anterior and dorsum of the tongue

Diaz Rodriguez et al.®
Brandao et al.1*
Brandio ef af 12

Brandio er ai 12

Brandio et al 12

Carreras-Presas ef al 10

Carreras-Presas ef al 10

Brandio eral. ;12 Corchuelo et al 17

Ansari ef af ¥

Amorim dos Santos ef all1?

Glavina er al;'? Ansan ef al. ¥

Patel et al 16

Diaz Rodriguez éf al ;¥ Amorim dos Santos et al. 1

Tomo ef al.

Diaz Rodrguez et al.?

Brandio ef al. 12

Tomo et al. 14

15

Tomo ef af 14

Cebeci Kahraman er gl 15

Cebeci Kahraman et ol ;)* Amorim dos Santos ef al.;
Cruz Tapia et al 22

Amorim dos Santos ef al. 1*

Corchuelo et al!?

Amorim dos Santos ef al 19

Cruz Tapia ef al2

Amorim dos Santos 7 al.1®

Cruz Tapia er al®

Cruz Tapia er gl

]

Plague lesions

Plaque lesions appear as white plaque and papule
plaque on the dorsum of the tongue and the hard
palate mucosa.

Bullous and hlistering lesions

The oral manifestation of bullous lesions appears
as erythematous bullous and purple bullous,
which can be found on the hard palate mucosa
and the lateral border of the tongue.

Oral mucosa and skin lesions

Oral mucosa accompanied by skin lesions
are found in SARS-CoV-2 patients (Table
[y, 10 112227 Skin  lesions include maculae,
plague, petechiae, vesicles and bullous appearing
on the skin. Oral mucosal lesions include ulcer-

4 MINERVA DENTAL ANDORAL SCIENCE

ations, erosions, vesicles, bullous, blisters, macu-
lae and the formation of a crust. This manifesta-
tion is similar to hypersensitivity or a drug-relat-
ed eruption and other viral infections, such as the
herpes simplex virus, coxsackie and herpangina.
Discussion

1

Angiotensin-converting enzyme 2 (ACE2) is a
receptor for SARS-CoV-2 that plays a prominent
role in causing the infection by enabling the vi-
rus to enter cells.?® Therefore, cells with ACE2
receptors are able to become viral host cells, trig-
gering inflammatory reactions in the tissues. In
the oral cavity, ACE2 is highly expressed in the
epithelial cells, especially in the tongue and sali-
vary glands.’.2 This conditiffi may be the reason
for the oral manifestation of the SARS-CoV-2
infection.

Mese 2021
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TasLE HT.—Qral and skin lesions related to SARS-Co V-2,
Oral mucosal lesions L ocation Skin lesion References

Vesicles and erosion lesions Lips
Anterior of the tongue
Buccal mucosa

Single ulcer Dorsum of the tongue
Erosions Lips and buccal mucosa
Multiple ulcerations Tongue and palatal mucosa
Crusts Lips

Crusts Lips

Multiple blisters Lower labial mucosa

Red, edematous papules and plague
invelving the dorsal hands and feet

Erythematous plane lesion on the left big toe

Red papules and erythema

A target lesion distnbuted over the hands and
elbows

A target lesion on the foot, hand and cheek

Rash under breasts, on back and in genital
area

Genernlized exanthemas with desquamation

Aghazadeh efal 2

Chaux-Bodard er gl 2
Sakaida ef al. 2
Demirbas ef al. =

Labé e al 1!
Carreras-Presas er al. 10

finger desquamation

Ulceration Lip and oral mucosal
Single ulcer Buccal mucosa
Muluple reddish maculae  Hard palate

Tongue

Lips
Erosions and blood crust Lips

Petechia-like lesions
Vesicle and bullous lesions

Erythematous maculae, papules and

Soares ef al2®

Ciccarese et al ™

petechiag on the lower extremities

One of the oral symptoms of SARS-CoV-2 is
buming mouth syndrome, which may manifest
as a dry mouth and these are strongly correlat-
ed with a burning mouth sensation and changes
in taste.? Dry mouth occurs because the virus
binds to the ACE2 receptors in the epithelium of
the salivary glands, combining. replicating and
lysing the cells to produce noticeable signs and
symptoms, such as swelling. discomfort and pain
in the salivary glands, as an indication of acute
sialadenitis. This process leads to decreased sali-
vary production.®

Dysgeusia and ageusia are the most common
conditions of altered taste and taste loss. SARS-
CoV-2 enters cells by binding with the ACE2 re-
ceptors expressed in the oral mucosa, especially
tongue epithelia. The virus enters and repli-
cates, which triggers an inflammatory response,
leading to cellular changes that change taste.!
Seven authors explained dysgeusia,*!5 4l one
ageusia,'? as an oral manifestation of SARS-
CoV-2. These authors also found that patients
with dysgeusia and ageusia have oral lesions as
well. such as oral ulcerations and depapilation
on the different parts of the oral mucosa.10.12. 13
Other oral symptoms were found to be a burn-
ing mouth sensation. % !4 a dry mouth.* 4 hy-
posmia!? and severe halitosis.!® This condition
hypothesizes that SARS-CoV-2 can affect the
nervous system.?!

The oral mucosal lesion most commonly

Vol. 70 - No. 7?2
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found in SARS-CoV-2 patients is the oral ul-
ceration. Oral ulcerations appear as single and
multiple ulcerations on the dorsum.!® anterior
of the tongue," and the gingiva,'®as with other
viral infections, This condition is similar to the
Herpes simplex virus (HSV) infection in which
the ulcers also appear on the mucosa and gin-
giva. Other clinicians, such as Carreras-Presas ef
al )V have reported the appearance of ulcers only
unilaterally in the palatal mucosa. The character-
istics is similar to the Herpes zoster virus (HZV)
infection.3? Carvalho ef a/.33 also stated that the
lesions that appeared in the unilateral multiple
oral ulcers were recurrent herpetic stomatitis,
which is more in line with the HZV oral mani-
festation. The similarity of the clinical appear-
ance of the SARS-CoV-2 infection to HSV and
HZV is probably a result of a multi-infection in
the oral mucosa or the manifestations of SARS-
CoV-2 mimicking HSV and HZV.

Other oral mucosal lesions in SARS-CoV-2
patients were found together with skin lesions,
Two cases have a similar clinical appearance
with hand, foot and mouth (HFMD) disease. The
skin lesion appears as edematous with red pap-
ules and plaque involving the dorsal part of the
feet and hands,” and erythematous lesions also
appeared on the big toe.?’ Oral lesions include
vesicle and erosion lesions on the lips, the ante-
rior of the tongue and the buccal mucosa® and
are in the form of a single ulcer.> HFMD is an

tan
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infectious disease caused by enteroviruses. The
initial symptoms are followed by an exanthema
of papules with blisters and, eventually, ulcers.
Lesions commonly develop in the mouth, includ-
ing on the hard palate, buccal mucosa, cheek sur-
face, tongue and gums as well as the palms and
the soles of the feet.#

In one case, there wfgh single ulcer and mul-
tiple maculae on the buccal mucosa, the hard
palate, tongue and lips, with skin lesions, pete-
chiae-like lesions, vesicle and bullous lesions 26
The enticing feature of the petechiae-like le-
sions may be the varicella-like papulovesicular
exanthem as an infrequent. but specific, SARS-
CoV-2 skin manifestation.’> Varicella, or chick-
enpox, is a very contagious rash disease caused
by the Varicella-Zoster Virus (VZV), which is
transmitted by the inhalation of airborme drop-
lets from subjects with an acute infection or,
infrequently, by direct contact with skin lesions
in subjects with varicella or zoster. VZV infects
T cells and produces subclinical cell-related
viremia within 4-6 days of infection. When an
antiviral agent is administered. it responds as a
viral replication in infected keratinocytes, with
the subsequent damage of the cell with immune
and inflammatory responses leading to the for-
mation of virion-filled vesicles. This causes a
skin rash (exanthema) that appears about two
weeks after infection. The rash primarily ap-
pears on the trunk with small pruritic maculo-
papular vesicles that disperse to the neck and
limbs. Within 12 to 72 hours the lesions turn
into pustules (similar to vesicles but containing
purulent material), which often break down and
produce scabs.3¢

In four cases presented by Carreras-Presas
et al. )0 Sakaida ef al.>* Demirbas ef al.2® and
Labe ef al.,'' a SARS-CoV-2 manifestation on
the oral mucosa and skin lesions were reported
as a hypersensitivity reaction similar to erythema
multiforme and a drug-related eruption. The oral
mucosal lesion included multiple blisters on the
lower labial mucosa,! with an erosion on the
lip and buceal mucosa?* and crusty lips.!’- % The
skin lesions included a rash,'” papules’ and a
targeted lesion.!-23 This condition is compatible
with a hypersensitivity reaction liff) erythema
multiform. Erythema multiforime is caused by a

(] MINERVA DENTAL ANDORAL SCIENCE
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cell-mediated immunity response, and an infec-
tion is associated with 90% of cases. HSV type |
is the most commonly identified etiology of this
disease. Erythema multiforme lesions usually
begin wilm:d papules and develop into plaque.
Mucosal lesions are found in 25% to 60% of
patients with erythema multiforme. Prodromal
weakness, fever and malaise are common symp-
toms in sufferers with mucosal involvement.
Even though the most commonly affected area
is the oral mucosa, the genital and ocular mucosa
can also develop lesions 37

All the oral mucosal and skin lesions may
be associated with SARS-CoV-2, but the exact
mechanism and pathological mechanism are not
well explained. The conditions described above
may be related to an immunosuppression condi-
tion in SARS-CoV-2 combined with stress and
lack of nutritional support. In SARS-CoV-2, the
human body produces excess cytokines, which 1s
known as a cytokine storm. /n-vitro studies show
that, at the early stages of the SARS-CoV-2 in-
fection, there 1s a delayed release of chemokines
and cytokines in dendritic cells, respiratory epi-
thelial cells and macrophages. Subsequently, the
cells secrete high levels of chemokines (C-C
motif chemokine ligand [CCL]-5, CCL-3, and
CCL-2) and proinflammatory cytokines (tumor
necrosis factor [TNF], interleukin [IL]-1p and
IL-6.), while they also secrete low numbers of
the antiviral interferons (IFN). IFN expression
is the main natural response of immune defense
against viral infections, and IFN-1 is the primary
molecule that plays an antiviral role in the early
stages of a viral infection. The delayed release of
[FN in the early stages of the SARS-CoV-2 infec-
tion impedes the body’s antiviral response.i#. 3%
Meanwhile, the tissue damage mediated by the
immune response is caused by CD8&+ T cells,
which are highly cytotoxic by nature in the body.
In addition, the immune response in SARS-
CoV-2 patients is abnormally biased towards the
immunosuppressive Th-2, a reciprocation with
the functionally depleted T cells to increase the
expression of inhibitory factors such as PD-1,
which results in an immune dysfunction#" This
condition could increase the host’s exposure to a
secondary infection.

The SARS-CoV-2 manifestation is currently

Mese 2021
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not well defined. The manifestations in the oral
cavity and on the skin can take a form similar
to HSV, HZV, HFMD and even varicella. This
might occur as the inflammation progresses
into systemic inflammatory response syndrome
(SIRS). In SIRS, cytokines looping through the
circulation system cause increased capillary per-
meability. Increased capillary permeability will
decrease the blood volume caused by plasma de-
position in the tissue space. This condition then
leads to multisystem organ failure. In this con-
dition, various manifestations, including in the
oral cavity and on the skin, can occur due to the
inflammatory process, especially in subjects with
immunodeficiency.#!

Conclusions

In conclusion, there are several manifestations
of the SARS-CoV-2 infection in the oral cavity,
and these manifestations are non-specific. Thus,
it is currently difficult to ascertain which spe-
cific oral mucosal lesions are directly related to
SARS-CoV-2. To date, the oral mucosal lesions
that have been reported as occurring in SARS-
CoV-2 patients mimic HSV, HZV, varicella and
HFMD, and the oral mucosal lesions with skin
manifestations are similar to erythema multi-
forme. However, further studies and appropriate
investigations are needed to confirm this.
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