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Impact of the COVID-19
pandemic on oral lesions
diagnosed through biopsy
in pediatric patients

Thais Cristina Esteves-Pereira™ ®, Lélio Fernando
Ferreira Soares?®, Noé Vital Ribeiro Junior' @, Felipe
Fornias Sperandio® @, Heloisa de Sousa Gomes
Rodrigues’ @, Carine Ervolino de Oliveira*®, Marina
Lara de Carli Dias’

Aim: To compare the patterns of diagnosis for oral lesions
and the number of biopsies performed in children aged
0 to 12 years before and during the COVID-19 pandemic
in a Brazilian Oral Pathology Service. Methods: In this
retrospective cross-sectional study, data were collected from
patient records and biopsy forms, including demographic
information, clinical diagnosis, lesion duration, localization,
and symptomatology of oral lesions. Data were categorized
into three periods: prepandemic, first pandemic, and second
pandemic. Results: A total of 99 cases (43 boys and 56 girls)
were included, with the highest mean age recorded during
the first and second pandemic periods. Salivary gland
pathology (n = 28, 28.1%), reactive lesions (n = 20, 20.2%), and
developmental and inflammatory cysts (n = 18, 18.2%) were
the most frequent diagnoses. Lesions presenting as bullae
and vesicles were significantly associated with a duration of
1 to 6 months. A significant decrease in the number of oral
biopsies performed was observed across the prepandemic
(n = 46, 46.5%), first pandemic (n = 28, 28.3%), and second
pandemic (n = 25, 25.3%) periods. Conclusions: Despite the
disruption of healthcare services caused by the COVID-19
pandemic, there was no significant increase in the frequency
of oral lesions in pediatric patients. However, the mean
age of the patients increased during the pandemic periods,
suggesting potential delays in diagnosis. Additionally, the total
number of oral biopsies in children substantially decreased.
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Introduction

In 2019, a novel respiratory syndromic disease was identified in China. As it spread
globally, coronavirus disease 2019 (COVID-19) was declared a global emergency sta-
tus pandemic in March 11, 2020. Over the next 39 months, the COVID-19 pandemic
led to widespread mortality, as well as profound health, financial, and political conse-
guences. The World Health Organization declared the end of the emergency status on
May 5, 2023".

Mental and physical stressors have been shown to weaken immune system and
contribute to depression, anxiety and behavioral changes, particularly in children and
adolescents. During the COVID-19 pandemic, pediatric attendance at dental appoint-
ments decreased, mainly due to safety measures implemented to curb virus trans-
mission?. Consequently, oral health in children received limited attentions. Although
immediate and emergency dental consultations continued during the pandemic, typ-
ically addressing pain or trauma?, oral lesions in children are often painless, slow to
develop®, and frequently overlooked. Biopsy of abnormal oral tissues require immedi-
ate attention®, but may have been neglected during the pandemic, highlighting poten-
tial gaps in the management and treatment of oral lesions diagnosed through biopsy
during this period.

An oral biopsy procedure may be performed by a general dentist, an oral medicine
specialist or a trained pediatric dentist®. Incisional biopsy is typically performed in sus-
pected malignancy or extensive lesions, while excisional biopsy serves both diagnos-
tic and therapeutic purposes for small benign lesions’. Histopathological examina-
tion, combined with clinical and imaging signs, remains a cornerstone for accurately
diagnosing oral lesions®’.

The prevalence of oral mucosal lesions in children is uncertain due to variability in
research methodology, diagnostic criteria, and lesion description®. Common oral
mucosal lesions diagnosed through biopsy in children are mucoceles, fibrous lesions
and pyogenic granulomas. However, prevalence appears to vary based on the geo-
graphical location and study design®. Understanding the distribution, etiology, and
epidemiology of oral cavity pathologies is crucial for promoting primary prevention,
enabling early diagnosis, and ensuring appropriate treatment®.

Therefore, this retrospective cross-sectional study aimed to investigate the following
hypotheses: “Has the frequency of oral lesions diagnosed by biopsy in children aged
0 to 12 years increased during the COVID-19 pandemic? Has the number of oral biop-
sies in children decreased during the pandemic?”.

Material and Methods

This study adhered to the principles outlined in the Declaration of Helsinki and
received approval from the Research Ethics Committee of Universidade Federal de
Alfenas (#4.832.585).

The research was conducted at an Oral Pathology service located in the southeastern
region of Brazil, spanning the period before and during the COVID-19 pandemic. Data
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were obtained from patient records and biopsy forms. The study included children
aged 0 to 12 years who underwent incisional or excisional oral cavity biopsies and
were diagnosed at the Oral Pathology service between July 2018 and May 2023.

Inclusion criteria encompassed cases of oral cavity lesions affecting children aged
0 to 12 years, divided into the pre-pandemic period (July 2018-March 2020), and the
pandemic period, which was further subdivided into the first pandemic period (March
2020-October 2021), and the second pandemic period (November 2021-May 2023).
Epidemiological data, including gender, age, and skin color; alongside clinical data
such as primary lesion type, lesion color, location, symptomatology, and evolution,
were recorded using a standardized data sheet.

Histopathological diagnoses were categorized into six groups: (1) developmental and
inflammatory cysts, (2) dental follicles, (3) epithelial HPV-related lesions, (4) reactive
lesions, (5) salivary gland pathologies, (6) indeterminate and (7) miscellaneous cases.
The first group included dentigerous cysts, epidermoid cysts, odontogenic kerato-
cysts, periapical cysts, and nonspecific inflammatory odontogenic cysts. The sec-
ond group comprised exclusively dental follicle diagnoses. The third group included
squamous papilloma and verruca vulgaris. Reactive lesions encompassed pyogenic
granulomas and fibrous hyperplasia. The fifth group was restricted to mucus extrav-
asation phenomena (mucocele or ranula). Cases requiring clinical and imaging cor-
relation to finalize a diagnosis were categorized as indeterminate. The miscellaneous
group included diagnoses such as periapical granuloma, odontoma, and granular cell
tumors that could not be classified elsewhere.

Descriptive statistical analysis of demographic data was performed across the prepan-
demic, first pandemic, and second pandemic periods. Quantitative data were analyzed
using the Shapiro-Wilk test and Levene's test. Subsequently, a one-way ANOVA, com-
plemented by a bootstrapped post hoc Tukey test (1,000 resamples; 95% Cl BCa) was
employed to identify differences in mean age across periods'. Qualitative data (e.g.,
demographic characteristics, time period, diagnosis, lesion attributes, evolution, site,
and symptomatology) were analyzed using the Chi-Square test. A binomial test was
conducted to compare the proportion of biopsies performed during each pandemic
period, assuming an expected ratio of 0.5 for the total of biopsies. All statistical anal-
yses were performed at a 5% significance level using JASP software version 0.18.3,
and graphical plots were generated using GraphPad software version 9.4.

Results

A total of 99 patients (43 boys and 56 girls), aged 0 to 12 years, diagnosed between
July 2018 and May 2023 were included in this study. Table 1 presents the age dis-
tribution across the evaluated periods. ANOVA revealed statistically significant dif-
ferences between groups (F = 6.62; p = 0.02). Significant differences in mean age
were observed between the prepandemic period and the first pandemic period
[(AM = -1.6; 95% Cl Bea (-2.78, -0.25); p = 0.01)] and the second pandemic period
[(AM = -1.75; 95% CI Bca (-2.64, -0.73); p = 0.01)]. No significant difference in age
was found between the first and second pandemic periods [(AM =-0.12; 95% Cl Bca
(-1.42,-0.95); p = 0.97)] (Figure 1).
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Table 1. Age frequency distribution across pandemic periods.

Esteves-Pereira et al.

Prepandemic period f % %ac

3 F 6 7 15.2 15.2

6 + 9 22 47.8 63.0

9 H 12 17 37.0 100.0
Total 46 100.0 100.0
First pandemic period

0.8 3 4.6 3 10.7 10.7

4.6 F 8.3 3 10.7 21.4

8.3 H 12 22 78.6 100.0
Total 28 100.0 100.0
Second pandemic period

6 k 8 4 16.0 16.0

8 F 10 4 16.0 32.0

10 H 12 17 68.0 100.0
Total 25 100.0 100.0

Age (years old) stratification considering three classes. f: absolute frequency; %: relative frequency;

%ac: accumulated relative frequency.

Legend: Scatter plot with a bar representing the ANOVA One-Way test complemented by Tukey test results for
children’s age comparisons across periods. Asterisks represent statistically significant differences between

groups (p < 0.05). Dots represent the samples.

Figure 1. Mean and standard deviation of children’s age across pandemic periods (n = 99).
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Regarding demographic characteristics, 51.5% of the patients were Caucasian
(n =51), 27.3% were Brown (n = 27), 8.1% were Black (n = 8), and skin color was not
reported in 13.1% of cases (n = 13). Most lesions were located in soft tissues (68.7%,
n = 68), followed by intraosseous lesions (30.3%, n = 30), and one case (1.0%) involved
both soft tissue and intraosseous components. Symptomatology was reported in
4.0% of cases (n = 4), denied in 76.8% (n = 76), and not reported in 19.2% (n = 19)
cases. Variables such as demographic data (gender and skin color), diagnosis, clini-
cal evolution, lesion location, and symptomatology were not statistically significantly
associated with the variable period (p > 0.05).

Out of 99 biopsies, 46 (46.5%) were performed during the prepandemic period
(p = 0.547). However, there was a significant reduction in biopsies during the first pan-
demic period, with 28 cases (28.3%; p < 0.0001), followed by a further decrease during
the second pandemic period, with 25 cases (25.3%; p < 0.0001) (Figure 2).

Legend: Scatter plot representing the number of biopsies performed in different periods.
Figure 2. Biopsies performed during the prepandemic period and the first and second pandemic periods
(n=99).

Conversely, clinical evolution and primary clinical lesion showed a statistically signif-
icant association (Chi-square test: X? = 42.68; df = 12; p < 0.0007) (Table 2). Bubbles
and vesicles were significantly associated with evolution times of 1 and 6 months
(standardized residual = 2.66), while the absence of a clinical lesion was predom-
inantly diagnosed during radiographic or tomographic examinations (standardized
residual = 5.41). The frequency of histopathological diagnoses is detailed in Table 3,
with no significant differences observed across the evaluated periods.
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Table 2. Contingency table for association between lesion evolution and lesion type (n = 75).

Primary lesion

Lesion evolution Bubble or ) Absgqce Total Xz p
Nodule . Swelling  of clinical
vesicle -
lesion

f 2 1 0 0 3
<1 month % 2.6% 1.3% 0.0% 0.0% 0

r 0.5 0.7 -04 -1.0

f 18 10 1 1 30
Between one and %  240%  133%  13% 13%  40.0%
six months

r 1.1 2.7 -0.2 -3.6

f 12 2 0 3 17
> 6 months % 16.0 % 2.6% 0.0% 4.0% 22.6 % 42.68 <0.0001*

r 1.7 -0.8 -1.0 -0.8

f 7 1 1 5 14
Indeterminate % 9.3% 1.3% 1.3% 6.6 % 18.6 %

r -0.2 -1.2 0.7 1.0
Discovery during f 0 0 1 10 1
radiographic or % 00% 0.0% 1.3% 133%  14.6%
tomographic
examination r 3.7 1.7 0.9 5.4

f 39 14 3 19 75
Total

% 52.0% 18.6 % 4.0% 253 % 100.0 %

Chi-square contingency table with standardized residuals. Values of standardized residuals higher than
1.96 or lower than -1.96 indicate the number of cases significantly larger/smaller than expected in a true
null hypothesis. f: Absolute frequency; %: Relative frequency of total; r: Standardized residuals; *Significant

statistical difference (p < 0.05).

Table 3. Contingency table for association between diagnosis and period (n = 99).

Period
Diagnosis First Second Total X2 (df) p
Prepandemic . .
pandemic pandemic
Count 6 7 5 18
Developmentaland 6.1% 71% 5.1% 18.3%
inflammatory cysts
R -1.2 1.1 0.2
Count 2 1 2 5
Dental follicle % 2.0% 1.0% 2.0% 50% 52(12) 0.9
R -0.3 -04 0.7
Count 6 3 2 11
Epithelial o B o B o
HPV-related lesion % 6.1% 3.0% 2.0% 11.1%
R 0.6 -0.1 -0.5

Continue
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Continuation

Count 9 4 7 20
Reactive lesion % 9.1% 4.0% 71 % 20.2%
R -0.1 -0.9 1.1
Count 14 9 5 28
Salivary gland % 14.1% 9.1% 51% 28.3%
pathology
R 0.4 0.5 -1.0
Count 6 2 2 10
52(12) 09
Indeterminate* % 6.1% 20% 2.0% 10.1 %
R 0.9 -0.6 -0.4
Count 3 2 2 7
Miscellaneous** % 3.0% 2.0% 2.0% 7.0%
R -0.2 0.0 0.2
Count 46 28 25 99
Total
% 46.5% 28.2% 253 % 100.0 %

Chi-square contingency table with standardized residuals. %: Percentage within row. X2: Chi-square value.
df: Degrees of Freedom. p: p-value. R: Standardized residuals; Values higher than 1.96 or lower than -1.96
indicate the number of cases significantly larger/smaller than expected in a true null hypothesis.

Legend: *Diagnosis is dependent on the correlation between microscopic features, clinical and imaging
findings. ** Oral lesions that could not be classified in any of the other groups.

Discussion

This study aimed to compare the diagnoses of oral lesions in children aged 0 to
12 years before and during the COVID-19 pandemic. The main findings include: (1)
no increase in the frequency of lesions across the analyzed periods, (2) a lower
mean age of patients in the prepandemic period compared to the first and the sec-
ond pandemic periods, (3) no significant differences in oral histopathological diag-
noses among the periods, and (4) a reduction in the number of oral biopsies per-
formed during the pandemic periods.

The restriction of elective and preventive dental appointments during the early pan-
demic was anticipated to exacerbate oral health problems in children over time'?,
particularly by the second pandemic period. In this study, bubbles and vesicles were
observed more frequently with durations between one and six months, suggesting
that some lesions emerged during the first pandemic period and progressed over
months before being biopsied.

A recent scoping review of 34 studies analyzing 40,522 biopsy reports identified
mucoceles, fibrous lesions, dental follicles, and HPV-related lesions as the most
frequent diagnoses. On the American continent, mucoceles ranked first, fibrous
lesions fourth, pyogenic granuloma seventh, and HPV-related lesions ninth®. Simi-
larly, this study, conducted in a single service in Southeast Brazil, identified salivary
gland pathologies, reactive lesions (e.g. fibrous lesions and pyogenic granulomas)
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and developmental and inflammatory cysts as the most frequent, followed by epi-
thelial HPV-related lesions. These findings align with the global patterns reported
by Hong et al.®.

In Brazil, a study examining the pandemic’s impact on oral soft tissue biopsies within
the National Health System revealed a 75.6% decrease in the Southeast region in
2020. Among children and adolescents, biopsy rates dropped by over 75%'3. Similarly,
the current study found a significant reduction in biopsies among children aged 0 to
12 years during the pandemic, as illustrated in Figure 2. This decline underscores the
disrupted pediatric oral healthcare system and its impact on diagnosing oral lesions
through biopsy during the pandemic.

Diagnosing and managing oral lesions in children often falls outside the routine
scope of pediatric dentistry. Conversely, specialists in oral medicine and pathology
may lack experience treating children®. Effective communication and collaboration
between pediatric dentists and these specialists are crucial to preventing delays in
diagnosis and management. Biopsy, a minor procedure typically performed under
local anesthesia in dental settings’, allows for precise histopathological diagnosis,
facilitating comprehensive care through a multidisciplinary approach to pediatric
oral health.

A limitation of this retrospective study is the reliance on the accuracy of data recorded
in medical files and biopsy forms. Incomplete patient information and insufficient clin-
ical descriptions may have compromised the quality of the data presented.

In conclusion, The COVID-19 pandemic significantly impacted healthcare delivery,
including pediatric oral healthcare. Contrary to expectations of an increase in oral
health problems due to restricted access to dental appointments, this study found no
significant rise in the frequency of oral lesions or change in histopathological diagno-
ses between the prepandemic and pandemic periods. However, a marked decrease in
the number of oral biopsies among children aged 0 to 12 years was observed during
the pandemic periods. Additionally, the mean age of children diagnosed with oral
lesions was higher during the pandemic, indicating a potential delay in diagnosing
oral conditions in younger children during this time.

These findings emphasize the critical role of effective communication and collabo-
ration between pediatric dentists and oral medicine/oral pathology specialists. Inter-
disciplinary cooperation is essential for timely diagnosis and management of oral
lesions, ensuring optimal oral health outcomes in pediatric populations. Future obser-
vational studies are necessary to provide additional data on oral lesions diagnosed by
biopsy in children, contributing to a deeper understanding of the long-term effects of
the pandemic on pediatric oral health.
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