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ABSTRACT

Objective: COVID-19, caused by the SARS-CoV-2 virus, has had far-reaching consequences globally, affecting
people of all ages. While children generally experience mild or no symptoms, they can still be affected by the
disease, in particular with oral manifestations. The understanding of oral manifestations related to COVID-19 is
still limited and inconsistent. This review aims to gather and analyze data on the prevalence and clinical
presentations of oral lesions in pediatric patients with SARS-CoV-2 infection, contributing to a better
understanding of their relationship and classification within different forms of COVID-19. Material and Methods:
A comprehensive search of medical databases was conducted to identify relevant articles published up to June
2023 searched using electronic databases such as PubMed, Medline, and Web of Science. Results: This review
encompasses a systematic analysis of 33 relevant articles, with a focused examination of seven studies that
specifically address the subject matter. The inclusion criteria involved thorough evaluation, with 15 articles read
in their entirety and additional references searched manually for supplementary information. Discussions:
Research on oral lesions in pediatric population affected by SARS-CoV-2 infection is limited, leading to potential
underestimation or misdiagnosis. Oral mucosa lesions occur in 2-20% of cases, often alongside skin lesions. The
most common oral lesions are erosions, ulcers, maculae, petechiae, and changes in the tongue, lips, and gingiva.
Oral manifestations are also observed in Multisystem inflammatory syndrome in children (MIS-C) and Kawasaki
disease associated with SARS-CoV-2. Dental care providers can play a role in identifying and monitoring MIS-C,
but accurate diagnosis is crucial to prevent complications. Conclusions: Pediatric patients diagnosed with COVID-
19 may not frequently exhibit recognized oral signs and symptoms, necessitating thorough evaluation and
consideration of differential diagnoses. Oral healthcare professionals should assess and classify oral

manifestations to prevent underestimation and misdiagnosis.
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INTRODUCTION

COVID-19, also known as the
coronavirus disease 2019, is a severe
condition characterized by the World
Health Organization as an infectious illness
caused by the SARS-CoV-2 virusl. This
global pandemic has had a devastating
impact on public health, the stability of
economies and social well-being. Its effects
continue to be observed in people of all age
groups, including children and adolescents.
COVID-19
individuals and those with pre-existing
health but

confirms that, children have a lower chance

primarily  affects  older

conditions, many studies
of contracting the virus and typically
experience either no symptoms or mild to
moderate illness®>.
This disease is mainly spread
through droplets and close contact, but it
can also be transmitted through fecal-oral
route and aerosol transmission*®. Pediatric
patients require parental care due to their
weaker resistance, quick changes in
condition, and limited ability for medical
cooperation and self-care. Furthermore,
activities involving close proximity to the
oral cavity, upper respiratory tract and
secretions can facilitate the transmission of
COVID-19 through respiratory droplets and
close contact with infected individuals’.
During the initial stages of the
COVID-19 the

pandemic, available
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evidence at that time indicated that pediatric

patients often experienced either no
symptoms or mild symptoms when infected
with SARS-CoV-28. However, subsequent
research revealed that COVID-19 could
progress to a severe form of the disease
called "Multisystem Inflammatory
Syndrome in Children” (MIS-C) in some
addition to the
COVID-19 has

diverse clinical effects that vary among

pediatric cases®. In

respiratory  symptoms,

patients like oral manifestations, such as
lesions on the oral mucosa, which have been
observed in both pediatric individuals and
adults in relation to SARS-CoV-21,
Despite the continuous emergence
of new findings, the level of evidence
regarding COVID-19 and associated oral
mucosa lesions remains relatively low and
inconsistent. Thus, the main objective of
this review is to gather, analyze, and update
the existing data on the prevalence of oral
lesions among pediatric patients who have
tested positive for the SARS-CoV-2 virus.
Additionally, this study aims to assess the
relationship between oral lesions and
SARS-CoV-2 infection and classify the
primary oral lesions based on their reported
frequency, along with their clinical
presentations related to different forms of

COVID-19.
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MATERIAL AND METHODS
This

summarizes the most significant studies

comprehensive review
published in scientific literature, including

original research papers and reviews
reporting oral mucosa lesions in pediatric
patients among SARS-CoV-2 cases, that
have been identified and critically analyzed.
To gather relevant information, the search
was conducted using internationally
recognized electronic databases such as
PubMed, Medline, and Web of Science.
The search focused on papers published up
until June 2023, using specific keywords
related to SARS-CoV-2, COVID-19, oral
mucosa lesions, children, oral cavity, which
align with the expertise of the authors. The
resulting draft was thoroughly discussed
among the authors to provide a theoretical
perspective, and the final version was
subsequently reviewed, communicated, and

approved by all co-authors.

RESULTS

A comprehensive analysis was
conducted using various databases,
resulting in the identification of a total of 33
articles related to the subject matter. These
articles were thoroughly studied and
analyzed, and in the final analysis, 15 of
them were read entirely. Additionally, a
manual search was performed within the

reference list of the selected papers to
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supplement our analysis. Three studies were

excluded based on their abstracts.

Ultimately, seven articles specifically
addressing the topic were included in this

review.

DISCUSSIONS

Oral lesions in pediatric SARS-
CoV-2-positive subjects can occur, but
research on mucosa lesions in pediatric
cases is still limited, because most studies
have focused on adult populations.
However, some reports and case studies
have provided insights into the oral
manifestations observed in children with
SARS-CoV-2 The

shows a wide range of terms used to

infection. literature
describe primary oral lesions, which can be
attributed to the fact that these lesions are
often reported in the context of systemic
syndromes.  Consequently,  healthcare
providers who are not specialized in oral
medicine encounter and describe these
lesions,

leading to potential

underestimation/overestimation or even
misdiagnosis of certain primary oral
lesions®®. Frequently, oral lesions have been
reported alongside skin lesions, and their
overall occurrence in pediatric patients
affected by SARS-CoV-2 infection has
been estimated to range from 2% to 20%?!.

The actual occurrence of oral lesions

in pediatric SARS-CoV-2-positive
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individuals may have been underestimated
due to several factors. Many of these
subjects were either asymptomatic or had
only mild symptoms, resulting in a lack of
diagnosis for COVID-19%°. Additionally,

those in home care might not have

undergone oral examinations, further
contributing to the potential
underestimation of oral lesions in this

population'?. Moreover, there have been
studies that reports a higher occurrence of
oral lesions in pediatric cases with severe
COVID-19. Similar to adult SARS-CoV-2-
positive individuals, there is a higher
prevalence of oral lesions in young males
compared to females (with a male-to-
female ratio of 1.33:1). Additionally, these
young males are more likely to be
hospitalized compared to females. The
increased hospitalization rate of male
pediatric patients likely resulted in the
earlier detection of oral lesions, as it may be
more challenging to identify such lesions in
patients receiving home care'®.

According to Di Spirito et al. the
primary oral lesions accounted for 18.61%
of all 35 study participants (20 males and 15
females, aged between 10 days and 14 years
and mean age of 5.98) and the oral mucosa
lesions are: nonspecific erosions and ulcers
(6.98% of cases), maculae and petechiae
(11.63% of cases), with erythema (4.65% of
cases), (2.33% of

purpura cases),
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ecchymosis (2.33% of cases), and petechiae
(2.33% of cases). Other oral
in 81.4%
fissures (4.65% of cases), hypertrophic

lesions,

reported of cases, included
papillae (2.33% of cases), oral candidiasis
(11.63% of cases), geographic tongue
(2.33% of cases), coated tongue (4.65% of
cases), hyperemic pharynx (23.26% of
cases), crusts (2.33% of cases), swollen
(2.33% of cases), and nonspecific oral
mucosal changes (27.91% of cases)®. The
most affected sites were the lips, pharynx,
tongue, and gingiva. However, specific
details about the affected site were not
clearly defined in some cases. None of the
nine included studies recorded any
cytological or histological investigations
related to these oral lesions?3,

"Multisystem Inflammatory
Syndrome in Children" (MIS-C) is a newly
recognized condition that has emerged
during the COVID-19 pandemic. The
MIS-C

several symptoms: (1) fever lasting for

diagnostic criteria for include
more than 5 days, (2) redness of the palms
and soles or more commonly swelling of the
hands and feet, (3) peeling of the skin
around the nails, (4) widespread rash, (5)
redness and inflammation of the
conjunctiva (conjunctival injection), (6)
redness of the lips and oral cavity, (7)
swollen lymph nodes in the neck (cervical

lymphadenopathy), and (8) exclusion of
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other diseases. Also, MIS-C can also
involve abnormalities in the coronary
arteries, such as dilation and aneurysms*4-16,
As stated by the systematic literature
review of Nascimento et al. which analyzed
a total of 624 pediatric cases diagnosed with
either MIS-C or Kawasaki disease (KD)
associated with SARS-CoV-2 infection the
clinical and laboratory changes are similar
to KD, Oral manifestations were found to
be one of the most common signs observed
in both MIS-C and KD cases, with no
notable differences between the two
conditions. Changes in the oral cavity were
identified as early symptoms in both
diseases, including erythema (redness) of
the oral mucosa and tongue, often
accompanied by aphthous (ulcerative)
lesions in some instances. The lips were
also affected, showing symptoms such as
erythema, edema (swelling), dryness, or
superficial scaling. However, reports of
burning or pain that hindered or limited
normal food intake were infrequent?26,
Kawasaki disease (KD) is the most
commonly observed primary vasculitis in
childhood*"8. While the exact cause of KD
is still unknown, studies conducted in 2014,
2015, and 2020 suggest that it may be a
result of viral infection'®?!. To diagnose
KD, the presence of fever lasting for more
than 5 days and at least 4 out of 5 specific

physical examination findings is required.
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These

injection, changes in the oral mucous

findings include conjunctival
membranes (such as redness of the lip
vermilion and labial mucosa, redness of the
oral and oropharyngeal mucosa, and the
presence of a "strawberry tongue™), changes
in the peripheral extremities (such as
redness and swelling), a polymorphous rash,
or cervical lymphadenopathy. KD is
typically diagnosed by ruling out other
potential causes, making it a diagnosis of
exclusion®?2, In the review of Halepas et al.
with a cohort of 47 patients positive for
SARS-CoV-2 23

were found to have documented symptoms

infection, individuals
of swelling, redness, or cracking of the
labial mucosa during oral examination.
However, only 5 npatients exhibited a
strawberry tongue. It remains uncertain
whether the absence of a documented
strawberry tongue represents a genuine
negative finding or an omission error.
Nevertheless, it is noteworthy that the lack
of documented cases with a strawberry
tongue in our patient cohort was observed
much more frequently compared to other
diagnostic criteria for MIS-C, such as fever
(observed in all 47 patients), systemic rash
(present in 32 patients), and conjunctivitis
(reported in 27 patients)?.

Regardless of the variations in
terminology used in the systematic reviews,

it was observed that macules/petechiae,
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predominantly in erythematous forms, as
well as ulcerative/erosive lesions, were the
most frequently encountered oral lesions
among pediatric individuals who tested
SARS-CoV-2. This was
irrespective of whether they

SARS-CoV-2-associated

positive for
observed
developed
syndromes!?13.16,

It's important to recognize that these
oral lesions are not unique to COVID-19
and can occur in other viral infections or
The
prevalence and specific characteristics of
these lesions in pediatric SARS-CoV-2-

even non-infectious conditions.

positive  individuals  require  further
investigation and research.

Dental care providers have the
potential to play a significant role in the
initial identification of MIS-C, both in
inpatient and outpatient settings®. With the
reopening of dental practices and the
resumption of elective treatments, it is
possible that dentists may come across
patients who are either experiencing or have
received a diagnosis of COVID-19 with
features of MIS-C. This is particularly
relevant for those working in pediatric or
family dental practices. Since oral
manifestations are believed to be among the
early signs of MIS-C, dental professionals
may be consulted in the inpatient setting to
assess subtle changes in the oral mucosa.

Equally important, dental care providers
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can assist frontline workers in ruling out
oral changes unrelated to MIS-C?. An
example of such an oral manifestation is
be

challenging to detect and may be mistaken

strawberry  tongue, which can
for similar-looking lesions on the dorsal
tongue, such as oral thrush or a coated
tongue. Early diagnosis and close
monitoring of MIS-C are crucial because,
similar to KD, cardiac abnormalities have
While the

consequences of MIS-C are still not fully

been observed?®. long-term
understood, accurate and timely detection
of patients with MIS-C can help prevent
future complications®2¢, Furthermore, it is
important to report the presence of any oral
manifestations, especially given the limited
knowledge in this area. Understanding oral
signs and symptoms could significantly
contribute to more accurate screening of
patients and early diagnosis in dental
settings. For instance, dental practitioners
should routinely include questions about
"recent onset of taste disturbance” or "oral
ulcers” in their medical questionnaires,
helping to identify individuals at higher risk
and preventing their attendance at primary
healthcare environments.

Further research is needed to
explore the epidemiology, histopathology,
and clinical characteristics of oral lesions in
relation to age, gender, comorbidities, and
individuals

associated treatments in
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affected by SARS-CoV-2 infection.
Additionally, it is important to investigate
the impact of COVID-19 vaccination on the
occurrence and characteristics of oral
lesions in the pediatric population,
including the type and number of vaccine
doses administered. By delving into these
aspects, a more comprehensive
understanding of oral manifestations in
relation to SARS-CoV-2

vaccination can be gained.

infection and

CONCLUSIONS

In conclusion, it was observed that
pediatric patients with COVID-19 are not
frequently recognized and the oral signs and
symptoms not reported specifically by the
parents, and these manifestations may not
be specific to this disease. In this context, it
is advisable to consider a differential
diagnosis with other chronic conditions and
thoroughly assess the patient's medical
history.

Nevertheless, several  diseases
manifest oral involvement as their initial
and sole symptom. Therefore, it is crucial to
evaluate and consider this aspect in relation

to the new infection. To address this, it

385

would be beneficial for oral healthcare
professionals to evaluate and classify all
oral manifestations of coronavirus infection.
Such the

underestimation and misdiagnosis of oral

action  would  prevent

signs and symptoms. Based on these
findings, it is suggested that all specialists
involved in oral health, particularly dentists
and  dermatologists,  perform  oral
examinations
affected by SARS-CoV-2.

Oral professionals must be aware of
COVID-19 and their

controlling outbreaks. By applying updated

in patients suspected or

crucial role in

triage protocols and identifying early oral
of COVID-19,

healthcare professionals can promptly refer

signs and symptoms

patients for further investigation and

expedite self-isolation procedures.
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